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EMULSIONS ET COMPOSITIONS MOUSSANTES CONTENANT UN POLYMERE COMPRENANT DES UNITES 
HYDROSOLUBLES ET DES UNITES A LCST, NOTAMMENT POUR DES APPLICATIONS COSMETIQUES. 

L'invention concerne des emulsions et compositions 
moussantes contenant un polymere comprenant des unites 
hydrosoiubies et des unites a LCST, notamment pour des 
applications cosmetiques. 

Selon ('invention, on utilise dans ces compositions un 
polymere dont les unites a LCST presentent dans I'eau une 
temperature de demixtion de 5 a 40*C a une concentration 
massique de 1%, pour abaisser la tension superficielle ou 
interfaciale de I'eau et favoriser la production de mousse ou 
d'emuision. 
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EMULSIONS ET COMPOSITIONS MOUSSMTSS COMTSHMiT 
UN POLYMERE COMPRENANT DSS OTXTES BYBROSOLUBXiES 
ET BES TOTXTES A I*CST^ NOTAMME1OT POUR DES APPLICATIONS 

COSMETXQUES 

5 

DESCRIPTION 

Domaine technique 

La presente invention concerne une nouvelle 
10 utilisation de polymeres comprenant des unites 
hydrosolubles et des unites a LCST, en particulier dans 
des emulsions et compositions moussantes notamment 
cosmetigues . 

15 Etat de la technique anterieure 

Des polymeres comportant des unites hydrosolubles 
et des unites a LCST ont ete decrits dans les documents 
suivants : D. HOURDET et al . , Polymer, 1994 , vol . 35, 
n°12, pages 2624 a 2630 [1] ; F. L ' ALL ORE T et al . , Coll. 

20 Poiym. Sci. , 1995, vol. 273, n°12, pages 1163-1173, 
[2] ; F . L r ALLORET et al . , Revue de 1 ' Institut Frangais 
du Petrole, 1997, vol . 52, n°2 , pages 117-128 [3] ; 
EP-A-0 583 814 [4] et EP-A-0 629 649 [5] . 

Comme il est decrit dans ces documents , ces 

25 polymeres comportent des unites hydrosolubles et des 
unites a LCST qui presentent dans 1 ' eau une temperature 
inf erieure critique de demixtion . Ainsi , ces unites a 
LCST sont des unites dont la solubilite dans 1 ' eau est 
modif iee au-dela d ' une certaine temperature . Il s 5 agit 

3 0 d' unites presentant une temperature de demixtion par 
chauf f age (ou point de trouble) def inissant leur zone 



SP 18947 MDT 




2819429 

2 

de solubilite dans I'eau. La temperature de demixtion 
minimale obtenue en fonction de la concentration en 
polymere est appelee n LCST" {'Lower Critical Solution 
Temperature") . Pour chague concentration en polymere, 
5 une temperature de demixtion par chauf f age est 
observee ; elle est super ieure a la LCST qui est le 
point minimum de la courbe. En dessous de cette 
temperature, le polymere est soluble dans 1 ' eau , 
au-dessus de cette temperature, le polymere perd sa 

10 solubilite dans I s eau, 

Aussi, ces polymeres presentent des proprietes de 
gelif ication de 1 ' eau provoguees par une augmentation 
de la temperature, Ces proprietes peuvent etre mises a 
profit en vue d 1 applications dans le domaine petrolier , 

15 comme il est decrit dans les documents [4] et [5] . 

WO-A-95/24430 [6] decrit egalement des copolymeres 
comport ant des unites a LCST et des unites sensibles au 
pH, qui presentent des proprietes de gelif ication en 
temperature . Ces copolymeres , sont utilises pour le 

20 relargage controle de principes actif s dans le domaine 
pharmac eut ique et dans le domaine cosmetique, sous 
forme de particules solides ou dans des formulations 
telles que des liquides, des gels ou des pommades . Les 
gels obtenus avec ces copolymeres sont opaques et ont 

25 une LCST, contrairement aux polymeres de 1 ' invention 
qui comportent des unites LCST mais dont le 
comportement global n * est pas de type LCST et qui 
conduisent a des gels transparents . 

US-A-5, 939, 485 [7] et WO 97/00275 [8] decrivent des 

3 0 syst ernes polymeres a gelif ication reversible comprenant 
un composant sensible capable d ' agregation en reponse a 
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im changement dans un stimulus exterieur et un 
composant structural. Le stimulus exterieur peut etre 
la temperature. Le composant sensible peut etre un 
copolymere bloc tel " qu'un Poloxamer , par exemple un 
5 Pluronic® , qui s 5 agrege au niveau microscopique au-dela 
d'une temperature critique ne correspondant pas a une 
LCST. On peut aussi utiliser comme composant sensible 
un tensio-actif non ionigue, Ces polymeres ont des 
proprietes de gelif ication par chauf f age et ils peuvent 

10 etre utilises dans le domaine pharmaceutique pour la 
delivrance de medicaments et dans de nombreux autres 
domaines y compris le domaine des cosmetigues . 
L 1 exemple 34 de WO 97/00275 [8] illustre des 
formulations cosmetiques comprenant le systeme 

15 poloxamer-derive acrylique avec addition de tensio- 
actif s non ioniques , anioniques et cationiques . 

Dans ces formulations , le composant sensible du 
systeme polymere a un comportement different de celui 
d' unites a LCST lors du chauf f age. Ainsi , lorsqu ' on le 

20 chauf f e a environ 30-40°C, il presente une temperature 
de micellisation, c ' est-a-dire une agregation a 
1 ' echelle microscopique, puis lorsqu ' on le chauf fe 
davantage, une temperature de LCST superieure. Cette 
LCST correspond a une agregation a 1 ' echelle 

25 macros copique entre les macromolecules . Il est explique 
dans WO-A-97/00275 [8] aux pages 16 et 17 , que la 
gelif ication et la LCST sent observees a des 
temperatures qui different d 1 environ 70°C . Ceci montre 
que ces polymeres sont dif f erents de ceux de notre 

3 0 demande . 
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On connalt encore par le document WO-A-98/48768 [9] 
des compositions cosmetigues utilisant un systeme 
polymere a thermogelif ication reversible, comprenant 
1 ' acide polyacryligue et un poloxamer. Ce polymere est 
done different des polymeres de 1 1 invention. 

WO-A-00/35961 [10] decrit la preparation de 
polymeres ayant des proprietes d'epaississement en 
temperature par polymerisation en emulsion et 
1 ■ utilisation de ces polymeres dans des compositions 
pharmaceutiques et cosmetiques. Ces polymeres peuvent 
etre des copolymer es ayant des unites bydrosolubles et 
des unites a LCST a base d ' oxyde d'alkylene. II est 
prevu d' a j outer des tensio-actif s non ioniques aux 
polymeres pour renf orcer leurs proprietes thermo- 
epaississantes . 

Ainsi, il ressort de ces documents que des 
polymeres comportant des unites hydrosolubles et des 
unites a LCST ont des proprietes thermogelif iantes ou 
thermo-epaississantes . 

Esrpose de 1 1 invention 

Selon 1 ' invention, on a decouvert que des 
polymeres comprenant des unites hydrosolubles et des 
unites a LCST , les unites a LCST present ant dans 1 5 eau 
une temperature de demixtion de 5 a 40°C a une 
concentration massique de 1% dans l j eau, presentaient 
de plus la propriete avantageuse d' abaisser la tension 
superf icielle ou la tension interfaciale de l'eau, et 
de pouvoir etre utilises de ce fait pour la fabrication 
de compositions moussantes et d ' emulsions . 



SP 18947 MDT 



2819429 



5 

Aussi , 1 3 invention a pour objet 1 'utilisation d'un 
polymer e comprenant des unites hydrosolubles et des 
unites a LCST, les unites a LCST presentant dans 1 5 eau 
une temperature de demixtion de 5 a 40 °C a une 
concentration massigue de 1% dans 1 1 eau, pour abaisser 
la tension superf icielle ou la tension interfaciale de 
1 ? eau . 

Selon une caracteristique avantageuse de 
1 ' invention, 1 ' abais semen t de la tension superf icielle 
ou de la tension interfaciale de 1 8 eau est d ' au moins 
15 mN/m pour une concentration massique en polymer e 
dans 1 5 eau de 0,1% dans la gamme de temperature allant 
de 5 a 80°C. 

Par ailleurs , cet ef f et d* abais sement de la 
tension superf icielle ou de la tension interfaciale de 
1 ' eau est r enforce lorsgue la temperature devient 
superieure a la temperature de demixtion des unites a 
LCST . Dans ce cas , 1 ' abais sement de la tension 
superf icielle ou de la tension interfaciale de 1 5 eau 
est d'au moins 20 mN/m pour une concentration massique 
en polymer e dans 1 1 eau de 0,1% lorsgue la temperature 
est superieure a la temperature de demixtion des unites 
a LCST a cette concentration* 

Ces proprietes interf aciales des polymeres 
comprenant des unites hydrosolubles et des unites a 
LCST peuvent etre mises a profit pour la fabrication de 
mousses ou d' emulsions huile-dans-eau ou multiple 
eau-dans liuile-dans eau (E/H/E) , sans tensio-actif ou 
contenant une tres faible teneur en tensio-actif. 

Les mousses sont des dispersions de bulles de gaz , 
en particulier d' air, dans une phase continue aqueuse. 
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Dans les compositions cosmetiques nettoyantes , la 
stabilisation de ces foulles est assuree par des tensio- 
actif s dont la concentration massique varie de 5% a 
2 0%. Ces especes amphiplii les de f aible masse molaire 
5 (M<2000 g/mole) presentent le desavantage d' avoir un 
caractere relativement agressif vis-a-vis de la peau. 

Les emulsions huile-dans-eau (H/E) sont des 
dispersions de globules huileux dans une phase continue 
aqueuse . La stabilisation des emulsions cosmetiques H/E 
10 ou des emulsions multiples E/H/E peut etre assuree par 
des especes amphiphiles de dif f erentes natures : 

- les tensio-actifs , se caracterisant par leur 
f aible masse molaire (<2000 g/mole) , 

- les gelif iants amphiphiles de type microgels 
15 tels que le Pemulen TRl (Goodrich) , et 

- les derives dimethicone copolyols utilises en 
presence d'huile siliconee . 

Chacun de ces composes presente des limites 
d ' utilisation : 

20 - les tensio-actifs possedent un caractere 

relativement agressif vis-a-vis de la peau ; 

- les gelif iants amphiphiles de type microgels 
sont en nombre restreint et conduisent tous a 
des textures gelif iees de meme type, 

25 - les derives dimethicone copolyols sont 

specif iques aux huiles siliconees . 
D * autre part, la stabilite des emulsions est 
generalement diminuee lorsque la temperature augmente, 
ce qui peut conduire a des phenomenes de dephasage lors 
30 du stockage des emulsions en raison des variations de 
temperature . 
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Aussi, pour des applications cosmetiques, il est 
interessant de disposer d' agents : 

- permettant de stabiliser des mousses et 
emulsions cosmetiques, notamment sur une large 
gamme de temperature (5°C-80°C) , 

- peu agressifs pour la peau, et 

- pouvant conduire a une large gamme de textures, 
fluides ou epaissies /gelif iees . 

Selon 1 5 invention, on a trouve que les polymeres 
comprenant des unites hydrosolubles et des unites a 
LCST presentant des temperatures de demixtion 
appropriees, permettaient d ' obtenir des mousses et des 
emulsions sans tensio-actif ou en contenant une tres 
faible teneur, done peu agressives pour la peau, 
stables dans la gamme de temperature all ant de 5 a 80 °C 
et pouvant conduire a une large gamme de textures. 

Aussi, 1 1 invention a egalement pour objet une 
composition moussante comprenant une phase aqueuse 
contenant un polymere comprenant des unites 
hydrosolubles et des unites a LCST, les unites a LCST 
presentant dans 1 * eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans l'eau. 

Elle concerne encore une emulsion huile-dans-eau 
comprenant une phase aqueuse et une phase huileuse 
dispersee dans la phase aqueuse, dans laquelle la phase 
aqueuse comprend un polymere comprenant des unites 
hydrosolubles et des unites a LCST, les unites a LCST 
presentant dans 1 * eau une temperature de demixtion de 5 
a 40 °C a une concentration massique de 1% dans 1 ' eau . 
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L ' invention concerne aussi une emulsion 
eau- dans - hu i 1 e - dans eau comprenant une emulsion 
eau-dans huile dispersee dans une phase aqueuse 
exteme, dans laquelle la phase aqueuse extern e 
5 comprend un polymere comprenant des unites 
hydrosolubles et des unites a LCST, les unites a LCST 
presentant dans 1 5 eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans I 5 eau. 

Les polymeres utilises dans 1 ' invention peuvent 
10 etre des polymeres sequences (ou blocs) , ou des 
polymeres greffes, qui comprennent , d' une part, des 
unites hydrosolubles et, d 1 autre part, des unites a 
LCST telles que def inies ci-dessus . 

Les polymeres employes dans le cadre de 
15 1 ■ invention peuvent done etre des polymeres sequences, 
comprenant par exemple des sequences hydrosolubles 
alternees avec des sequences a LCST. 

Ces polymeres peuvent egalement se presenter sous 
la forme de polymeres greffes dont le squelette est 
20 forme d' unites hydrosolubles, porteur de gref f ons a 
LCST. Ces polymeres peuvent egalement se presenter sous 
la forme de polymeres gref f es dont le squelette est 
forme d' unites a LCST, porteur de gref f ons 
hydrosolubles . 

25 Ces structures peuvent etre partiellement 

reticulees . 

On precise que dans le present texte, les termes 
" unite hydrosoluble" et " unite a LCST" n'incluent pas 
les groupes liant entre elles , d'une part, les unites 
3 0 hydrosolubles et, d 1 autre part, les unites a LCST, les 
groupes de liaison etant issus de la reaction des sites 
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reactifs portes, d'une part, par des precurseurs des 
unites hydros olubles et, d ' autre part, par des 
precurseurs des unites a LCST. 

Les unites hydrosolubles de ces polymeres sont des 
unites solubles dans 1 * eau, a une temperature de 5°C a 
80°C, a raison d'au mo ins 10 g/1, de preference d'au 
moins 2 0 g/1. 

Toutef ois, on entend egalement par unites 
hydrosolubles, des unites ne po s sedan t pas 
obligatoirement la solubilite ci-dessus mentionnee, 
mais qui en solution aqueuse a 1% en poids, de 5°C a 
80°C, permettent 1 1 obtention d'une solution 

macroscopiquement homogene et transparente, 

c ' est-a-dire ayant une valeur de transmit tance maximum 
de la lumiere, quelle que soit la longueur d ' onde 
comprise entre 400 et 800 nm, a travers un echantillon 
de 1 cm d ' epaisseur , d' au moins 85%, de preference d 5 au 
moins 90%. 

Ces unites hydrosolubles ne presentent pas de 
temperature de demixtion par chauffage de type LC5T. 

Ces unites hydrosolubles peuvent §tre obtenues par 
polymerisation radicalaire de monomeres vinyliques, ou 
par polycondensation, ou encore peuvent etre 
constitutes par des polymeres naturels ou naturels 
modifies existants . 

A titre d' exemple, on peut citer les monomeres 
suivants, qui sont susceptibles d'etre employes pour 
former lesdites unites hydrosolubles, seuls ou en 
melange : 

- 1 ■ acide (meth) acrylique ; 

- les monomeres vinyliques de formule (I) suivante : 
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H 2 C=CR (i) 

CO 
X 

dans laquelle : 

- R est choisi parmi H, -CH 3 , -C 2 H 5 ou ~C 3 H 7 , et 

- X est choisi parmi : 

5 - les oxydes d'alkyle de type -OR' ou R' est un 

radical hydrocarbone, lineaire ou ramif ie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, 
eventuel lament substitue par au mo ins un atome 
d'halogene (iode, brome, chlore, fluor) ; un grouperaent 
10 sulfonigue {~S0 3 ") , sulfate {-S0 4 ~) , phosphate (-P0 4 H 2 ) ; 
hydroxy { -OH) ; amine primaire (~NH 2 ) ; amine 
secondaire ( -NHRi ) , tertiaire (-NR X R 2 ) ou quaternaire (- 
N + RiR 2 R3 ) avec R lr R 2 et R 3 etant, independamment 1 'un de 
1 1 autre, un radical hydrocarbone , lineaire ou ramif ie, 
15 sature ou insature ayant 1 a 6 atomes de carbone , sous 
reserve que la somme des atomes de carbone de 
R' 4- R x + R 2 + R 3 ne depasse pas 7 ; et 

- les groupements -NH 2/ -NHR 4 et -NR4R5 dans 
lesquels R 4 et R 5 sont independamment 1 5 un de 1 ' autre 
20 des radicaux hydrocarbones , lineaires ou ramifies, 
satures ou insatures ayant 1 a 6 atomes de carbone, 
sous reserve que le nombre total d* atomes de carbone de 
R 4 + R 5 ne depasse pas 7 , lesdits R 4 et R 5 etant 
eventuel lement substitues par un atome d'halogene 
25 { iode, brome , chlore, fluor) ; un groupement hydroxy 
( -OH) ; sulf onique (-S0 3 ") ; sulfate {-S0 4 ") ; phosphate 
( -P0 4 H 2 ) ; amine primaire ( ~NH 2 ) ; amine secondaire 
( -NHRi ) , tertiaire ( -NR3.R2 ) et/ou quaternaire (~N + RxR 2 R 3 ) 
avec Ri , R 2 et R 3 etant, independamment I'un de 1 ' autre, 
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un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature ay ant 1 a 6 atomes de carbone, sous reserve 
que la somme des atomes de carbone de 
R 4 + R 5 + Ri + R 2 + R3 ne depasse pas 7 ; 

- 1 ' anhydride maleique ; 

- 1'acide itaconigue ; 

- 1 1 alcooi vinylique de formule CH 2 =CHOH ; 

- 1 3 acetate de vinyle de formule CH 2 =CH-OCOCH 3 ; 

- les N- vinyl lac tames tels que la N-vinylpyrrolidone, 
la N-vinylcaprolactame et la N-butyrolactame ; 

- les vinylethers de formule CH 2 =CHOR 6 dans laquelle R 6 
est un radical hydrocarbone , lineaire ou ramifie, 
sature ou insature, ayant de 1 a 6 carbones ; 

- les derives hydro solubles du styrene, notamment le 
styrene sulfonate ; 

- le chlorure de dimethyldiallyl ammonium ; et 

- la vinylacetamide . 

Parmi les polycondensats et les polymeres nature Is 
ou naturels modifies susceptibles de constituer tout ou 
partie des unites hydrosolubles , on peut citer : 

- les polyur ethanes hydrosolubles, 

- la gomme de xan thane, notamment celle 
commercialisee sous les denominations Keltrol T et 
Keltrol SF par Kelco ; ou Rhodigel SM et Rhodigel 2 00 
de Rhodia ; 

- les alginates (Kelcosol de Monsanto) et leurs 
derives tels que 1 ' alginate de propylene glycol 
(Kelcoloid LVF de Kelco) ; 

- les derives de cellulose et notamment la 
carboxymethylcellulose (Aquasorb A500, Hercules), 
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1 ' hydroxypropylceilulose , 1 ' hydroxy ethyl cellulose et 
1 ' hydroxyethylcellulose quaternisee ; 

- les galactomannanes et leurs derives, tels que 
la gomme Ronjac, la gomme de guar, 1 ' hydroxypropy Iguar , 
1 ' hydroxypropylguar modi fie par des groupements 
methylcarboxylate de sodium (Jaguar XC97-1, Rhodia) , le 
chlorure de guar hydroxypropy 1 tri -methyl ammonium. 
On peut egalement citer la polyethylene imine . 
De preference, les unites hydrosolubles ont une 
masse molaire allant de 1000 g/mole a 5 000 000 g/mole 
lorsqu * elles constituent le squelette hydro soluble d'un 
polymer e greffe. 

Ces unites hydrosolubles ont de preference une 
masse molaire allant de 500 g/mole a 100 000 g/mole 
lorsqu ' elles constituent un bloc d'un polymere 
multiblocs ou bien lorsqu' elles constituent les 
greffons d'un polymere greffe ou en peigne. 

On peut def inir les unites a LOST des polymeres 
utilises dans 1 1 invention, comme etant des unites dont 
la solubilite dans 1 ' eau est modif iee au-dela d'une 
certaine temperature . II s'agit d 5 unites presentant une 
temperature de demixtion par chauffage (ou point de 
trouble) def inissant leur zone de solubilite dans 
l'eau. La temperature de demixtion minimale obtenue en 
f onction de la concentration en polymere est appelee 
« LCST" (Lower Critical Solution Temperature) . Pour 
chaque concentration en polymere, une temperature de 
demixtion par chauffage est observee ; elle est 
superieure a la LCST qui est le point minimum de la 
courbe. En dessous de cette temperature, le polymere 
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est soluble dans 1 ! eau ; au dessus de cette 
temperature, le polymere perd sa solubilite dans 1 ' eau . 

Par soluble dans 1 5 eau a la temperature T, on 
entend que les unites presentent une solubilite a T , 
d'au mo ins 1 g/1, de preference d'au mo ins 2 g/1. 

La mesure de la LCST peut se faire visuellement : 
on determine la temperature a laquelle apparait le 
point de trouble de la solution aqueuse ; ce point de 
trouble se traduit par 1 ' opacification de la solution, 
ou perte de transparence . 

D'une maniere generale, une composition 
transparente aura une valeur de transmittance maximum 
de la lumiere, quelle que soit la longueur d'onde 
comprise entre 400 et 800 ma, a t ravers un echantillon 
de 1 cm d ' epaisseur, d'au moins 85% , de preference d'au 
mo ins 90% . 

La transmittance peut etre mesuree en plagant un 
ecbantillon de 1 cm d' epaisseur dans le rayon lumineux 
d' un spectrophotometre travaillant dans les longueurs 
d'onde du spectre lumineux . 

Les unites a LCST des polymeres utilises dans 
1 ' invention peuvent etre constitutes d s un ou plusieurs 
des polymeres suivants : 

- les polyetbers tels que le poly oxyde 
d' ethylene (POE) , le poly oxyde de propylene 
(POP), les copolymer es statistiques d ' oxyde 
d' ethylene (OE) et d ' oxyde de propylene (OP) , 

- le polyvinylmethylether , 

- le polyN-isopropylacrylamide et le polyN- 
ethylacrylamide, et 

- le polyvinylcaprolactame . 
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De preference, les unites a LCST sont constitutes 
de polyoxyde de propylene (POP) n avec n etant un nombre 
entier de 10 a 50, ou de copoiymeres statistiques 
d ' oxyde d' ethylene (OE) et d'oxyde de propylene (OP), 
representees par la formule : 

(OE) m (OP) n 

dans laquelle m est un nombre entier allant de 1 a 40, 
de preference de 2 a 20, et n est un nombre entier 
allant de 10 a 60, de preference de 20 a 50, 

De preference, la masse molaire de ces unites a 
LCST est de 500 a 5300 g/mole, notamment de 1500 a 
4000 g/mole . 

On a constate que la repartition statistique des 
motifs OE et OP se traduit par 1' existence d'une 
temperature inf erieure critique de demixtion, au-dela 
de laquelle une separation de phases macroscopique est 
observee. Ce comportement est different de celui des 
copoiymeres (OE) (OP) a blocs, qui micellisent au dela 
d'une temperature critique dite de micellisation 
(agregation a 1 ' echelle microscopique) . 

Les unites a LCST peuvent done notamment etre 
issues de copoiymeres statistiques d'oxyde d' ethylene 
et d'oxyde de propylene, amines, notamment monoamines, 
diamines ou triamines . Parmi les unites a LCST 
c ommer c i al emen t disponibles, on peut citer les 
copoiymeres vendus sous la denomination Jeff amine par 
HUNTSMAN, et notamment la Jeff amine XTJ-5 07 (M-2005) , 
la Jeffamine D-2000 et la Jeffamine XTJ-50 9 {ou 
T-3000) . 

Les unites a LCST peuvent egalement etre issues de 
copoiymeres OE/OP statistiques a extremites OH, tels 
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que ceux vendus sous la denomination Polyglycols P41 et 
Bll par Clariant . 

On pent aussi utiliser dans 1 1 invention corame 
unites a LCST, les derives polymer iques et 
copolymeriques N-substitues de 1 ' acrylamide, ayant une 
LCST, ainsi que le polyvinyl capro lac tame et les 
copolymeres de vinylcaprolactame ♦ 

A titre d'exemples de derives polymeriques N- 
substitues de 1 ' acrylamide ayant une LCST, on peut 
citer le poly N- isopropylacryl amide , le 

poly H-ethylacrylamide et les copolymeres de 
N~ isopropylacryl amide (ou de N-ethylacrylamide) et d'un 
monomere vinyl ique ayant la formule (I) donnee ci~ 
dessus, ou d'un monomere choisi parmi 1 ' anhydride 
maleique, 1 ' acide itaconigue, la vinylpyrrolidone , le 
styrene et ses derives, le clxlorure de dime thy Idi ally 1 
ammonium, la ■ vinylacetamide , les vinyl ethers et les 
derives de 1 ' acetate de vinyle. 

La masse molaire de ces polymeres est de 
preference de 1 000 g/mole a 500 000 g/mole, de 
preference de 2 000 a 50 000 g/mole. 

La synthese de ces polymeres peut etre realisee 
par polymerisation radicalaire a 1 f aide d'un couple 
d' amorceurs tel que le chlorhydrate d ' aminoethanethiol , 
en presence de persulf ate de potassium, af in d' obtenir 
des unites LCST ayant une extremite reactive amine e . 

A titre d ' exemples de copolymeres de 
vinylcaprolactame, on peut citer les copolymeres de 
vinyl caprolactame et d'un monomere vinyl ique ayant la 
formule (I) donnee ci-dessus, ou d'un monomere choisi 
parmi 1 ' anhydride maleique, 1 ' acide itaconigue, la 
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vinylpyrrolidone , le styrene et ses derives, le 
chlorure de dimethyldiallyl ammonium, la 

vinylacetamide, 1 f alcool vinylique, 1 ' acetate de 
vinyle, les vinylethers et les derives de 1' acetate de 
vinyl e « 

La masse molaire de ces polymeres on copolymeres 
de vinylcaprolactame est general ement de 1 000 g/mole a 
500 000 g/mole, de preference de 2 000 a 50 000 g/mol. 

La synthase de ces composes peut etre realisee par 
polymerisation radicalaire a 1 ' aide d'un couple 
d'amorceurs tel que le chl or hydrate d' amino ethane thiol , 
en presence de persulf ate de potassium, af in d' obtenir 
des unites LCST ayant une extremite reactive amine e . 

La proportion massique des unites a LCST dans le 
polymere final est de preference de 5% a 70%, notamment 
de 20% a 65%, et particulierement de 30% a 60% en 
poids , par rapport au polymere final . 

Comme def ini precedemment , la temperature de 
demixtion desdites unites a LCST est de 5°C a 40°C ? de 
preference elle est de 10°C a 35°C, pour une 
concentration massique dans l'eau, de 1% en poids 
desdites unites a LCST . 

Les polymeres employes dans le cadre de 
1' invention peuvent etre ais ement prepares par l'homme 
du metier sur la base de ses connaissances generales, 
en utilisant des precedes de gref fage, de 
copolymerisation ou de reaction de couplage. 

Lorsque le polymere final se presente sous la 
forme d'un polymere gref f e, notamment presentant un 
squelette hydro soluble avec des chaxnes laterales a 
LCST, il est possible de le preparer par gref fage des 
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unites a LCST ayant au moins une extremite reactive, 
notamment aminee, sur un polymere hydro soluble formant 
le squelette, portant au minimum 10% (en mole) de 
groupes reactifs tels que des f onctions acides 
carboxyliques ♦ Cette reaction peut s ' ef f ectuer en 
presence d'un carbodiimide tel que le 

dicyclohexylcarbodiimide ou le chlorhydrate de l-{3- 
dimethylaminopropyl ) -3 -ethyl carbodiimide , dans un 
sol van t tel que la N -me thy Ipy r r o 1 i done ou 1 ' eau . 

Une autre possibility pour preparer des polymeres 
gref f es consiste a copolymeriser par exemple un 
macromonomere a LCST (chaine a LCST precedemment 
decrite avec une extremite vinylique) et un monomere 
vinyl ique hydrosoluble tel que l'acide acrylique ou les 
monomer es vinyliques ayant la f ormule (1) . 

Lorsque le polymere final se presente sous la 
forme d'un polymere a blocs , il est possible de le 
preparer par couplage entre des unites hydro solubles et 
des unites a LCST , ces unites ayant a chaque extremite 
des sites reactifs complementaires . 

Dans le cas des procedes de gref f age et des 
procedes de couplage, les sites reactifs des unites a 
LCST peuvent etre des fonctions amines notamment 
monoamines, diamines ou triamines , et des fonctions OH. 
Dans ce cas, les sites reactifs des unites 
hydrosolubles peuvent etre des fonctions acides 
carboxyliques . 

Coram e on l 9 a vu precedemment, les 
compositions moussantes de 1 ' invention comportent une 
phase aqueuse contenant un polymere comprenant des 
unites hydrosolubles et des unites a LCST, tel que 
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defini ci-dessus . Genera lement , la concentration 
mas si que en polymere de la phase agueuse est egale ou 
inferieure a 5%, de preference de 0,01 a 5% et mieux de 
0,02 a 4% du poids de la phase aqueuse. 

La phase aqueuse peut comprendre de plus un 
tensio-actif moussant en faible quantite, par exemple a 
une concentration massique egale ou inferieure a 5% , de 
preference egale ou inferieure a 4% en poids par 
rapport au poids de phase aqueuse . 

Les tensio-actif s moussants utilises peuvent etre 
des tensioactif s non ioniques, anioniques , amphoteres 
ou zwitterioniques . De preference, le ou les tensio- 
actif s moussants sent choisis parmi les tensio-actif s 
non ioniques . 

Comme tensioactif s non ioniques , on peut citer par 
exemple les alky Ipolyglycos ides (APG) , les esters de 
polyols et d' acides gras, les esters de polyethylene 
glycols et d'acide gras, les derives d'alcools gras et 
de polyols (ethers) , et les derives oxyalkyl enes 
(oxyethylenes et/ou oxypropylenes ) de ces composes . On 
peut citer aussi les esters de maltose, les alcools 
gras polyglyceroles , les derives de glucamine comme 
1 ' ethyl -2 hexyl oxycarbonyl N-methyl glucamine, et 
leurs melanges. 

Comme alkylpolyglucosides , on peut citer par 
exemple le decyiglucoside ( Alkyl-C9 /Cll-polyglucoside 
(1.4)) comme le produit commercialise sous la 
denomination MYDOL 10 par la societe Kao Chemicals, le 
produit commercialise sous la denomination PLANT AREN 
2000 UP et PL ANT AC ARE 2000 UP par la societe Henkel , et 
le produit commercialise sous la denomination ORAMIX NS 
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10 par la societe Seppic ; le caprylyl/capryl glucoside 
comme le produit commercialise sous la denomination 
ORAMIX CG 110 par la Societe Seppic ou sous la 
denomination LUTENSOL GD 70 par la Societe BASF ; le 
laurylglucoside comme les produits commercialises sous 
les denominations PLANTAREN 1200 N et PL ANT AC ARE 1200 
par la societe Henkel ; et le coco-glucoside comme le 
produit commercialise sous la denomination PL ANT AC ARE 
818 /UP par la societe Henkel, et leurs melanges. 

Les derives de maltose sont par example ceux 
decrits dans le document EP-A-566438 [11], tels que l'O- 
octanoyl-6 ' -D-maltose , ou encore le O-dodecanoyl-6 ' -D- 
maltose decrit dans le document FR-2 , 739 , 556 [12] . 

Parmi les alcools gras polyglyceroles , on peut 
citer le dodecanediol polyglycerole (3,5 moles de 
glycerol) , produit commercialise sous la denomination 
CHIMEXANE NF par la societe Chimex . 

Comme tensioactif s anioniques, on peut utiliser 
par exemple les carboxylates , les derives des 
aminoacides, les alkyl sulfates, les alkyl ether 
sulfates, les sulfonates, les isethionates , les 
taurates, les sulf osuccinates , les alkylsulf oacetates , 
les phosphates et alkylphosphates , les polypeptides, 
les derives anioniques d' alkyl polyglucoside , les 
savons d' acides gras, et leurs melanges . 

Comme carboxylates, on peut citer par exemple les 
sels alcalins de N-acylaminoacides ; les 

amidoethercarboxylates (AEC) comme le lauryl ami do ether 
carboxylate de sodium (3 OE) commercialise sous la 
denomination AKYPO FOAM 30 par la societe Kao 
Chemicals ; les sels d f acides carboxyliques 
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polyoxyethylenes , comrae le lauryl ether carboxylate de 
sodium (C12-14-16 65/25/10) oxyethylene (6 OE) 
commercialise sous la denomination AKYPO SOFT 45 NV par 
la societe Kao Chemicals ; les acides gras d'huile 
d' olive p o 1 y oxy e thy 1 enes et de carboxymethyl , comma le 
produit commercialise sous la denomination OLIVEM 400 
par la societe Biologia E Tecnologia ; le tri-decyl 
ether carboxylate de sodium oxyethylene (6 OE) 
commercialise sous la denomination NIKKOL ECTD-6NEX par 
la societe Nikkol ; le 2- ( 2-Hydroxyalkyloxy) acetate de 
sodium commercialise sous la denomination BEAULIGHT 
SHAA par la societe SANYO . 

Les derives des aminoacides peuvent etre choisis 
par exemple parmi les sarcosinates et notamment les 
acylsarcosinates comme le lauroylsarcosinate de sodium 
commercialise sous la denomination SARKOSYL NL 97 par 
la societe Ciba ou commercialise sous la denomination 
ORAMIX L 3 0 par la societe Seppic, le myristoyl 
sarcosinate de sodium, commercialise sous la 
denomination NIKKOL SARCOSINATE MN par la societe 
Nikkol , le palmitoyl sarcosinate de sodium, 
commercialise sous la denomination NIKKOL SARCOSINATE 
PN par la societe Nikkol ; les alaninates comme le N- 
lauroyl-N-methylamidopropionate de sodium commercialise 
sous la denomination SODIUM NIKKOL ALANINATE LN 3 0 par 
la societe Nikkol ou commercialise sous la denomination 
ALANONE ALE par la societe Kawaken , et le N~lauroyl N- 
methylalanine triethanolamine , commercialise sous la 
denomination ALANONE ALTA par la societe Kawaken ; les 
N-acylglutamates comme le mono-cocoylglutaraate de 
triethanolamine commercialise sous la denomination 
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ACYLGLUTAMATE CT-12 par la societe Ajinomoto, le 
lauroyl -glutama te de triethanolamine commercialise sous 
la denomination ACYLGLUTAMATE LT-12 par la societe 
Ajinomoto et le N-lauroyl-L-glutamate monosodigue 
commercialise sous la denomination AMI SOFT LS-li par la 
societe Aj inomoto ; les aspartates comme le melange de 
N-lauroylaspartate de triethanolamine et de N~ 
myristoylaspartate de triethanolamine , commercialise 
sous la denomination ASPARACK LM-TS2 par la societe 
Mitsubishi ; les citrates, et leurs melanges . 

Comme derives de la glycine, on pent citer le N- 
cocoylglycinate de sodium et le N-cocoylglycinate de 
potassium comme les produits commercialises sous les 
denominations AMILITE GCS-12 et AMILITE GCK-12 par la 
societe Aj inomoto . 

Comme alkyl ether sulfates, on peut citer par 
exemple le lauryl ether sulfate de sodium (C12-14 
70/30 ) (2,2 OE) commercialise sous les denominations 
SI PON AOS 225 ou TEXAPON N702 PATE par la societe 
Henkel, le lauryl ether sulfate d' ammonium (C12-14 
70/30) (3 OE) commercialise sous la denomination SI PON 
LEA 370 par la societe Henkel, 1 ' alkyl (C12-C14) ether 
(9 OE) sulfate d ' ammonium commercialise sous la 
denomination RHODAPEX AB/2 0 par la societe Rhodia 
Chimie . 

Comme sulfonates, on peut citer par exemple les 
alpha-olef ines sulfonates comme 1 ' alpha-olef ine 
sulfonate de sodium (C14-16) commercialise sous la 
denomination BIO-TERGE AS-40 par la societe Stepan, 
commercialise sous les denominations WITCONATE AOS 
PROTEGE et SULFRAMINE AOS PH 12 par la societe Witco ou 
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commercialise sous la denomination BIO-TERGE AS-40 CG 
par la societe Stepan, 1' define sulfonate de sodium 
secondaire commercialise sous la denomination HOSTAPUR 
SAS 30 par la societe Clariant ; les alkyl aryl 
sulfonates lineaires comme le xylene sulfonate de 
sodium commercialise sous les denominations MANROSOL 
SXS3 0 , MANROSOL SXS40, MANROSOL SXS93 par la societe 
Manro . 

Comme isethionates , on peut citer les 
acylisethionates comme le cocoyl-isethionate de sodium, 
tel que le produit commercialise sous la denomination 
JORDAPON CI P par la societe Jordan. 

Comme taurates , on peut citer le sel de sodium de 
methyl taur ate d'huile de palmiste commercialise sous la 
denomination HOSTAPON CT PATE par la societe Clariant ; 
les N~acyl N -methyl taurates comme le N-cocoyl N- 
me thy 1 1 aura t e de sodium commercialise sous la 
denomination HOSTAPON LT-SF par la societe Clariant ou 
commercialise sous la denomination NIKKOL CMT-3 0-T par 
la societe Nikkol, le palmitoyl methyl taur ate de sodium 
commercialise sous la denomination NIKKOL PMT par la 
societe Nikkol. 

Comme sulfosuccinates, on peut citer par exemple 
le mono-sulf osuccinate d' alcool laurylique (C12/C14 
70/30) oxyethylene (3 OE) commercialise sous les 
denominations SETACIN 103 SPECIAL, REWOPOL SB-FA 30 K 4 
par la societe Witco, le sel di-sodique d'un hemi- 
sulf osuccinate des alcools C12-C14 , commercialise sous 
la denomination SETACIN F SPECIAL PASTE par la societe 
Zschimmer Schwarz , 1 ' oleamidosulf osuccinate di-sodique 
oxyethylene (2 OE) commercialise sous la denomination 
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STANDAPOL SH 135 par la societe Henkel, le mono- 
sulfosuccinate d' amide laurique oxyethylene (5 OE) 
commercialise sous la denomination LEBON A-5000 par la 
societe Sanyo , le sel di-sodique de mono- sulfosuccinate 
de lauryl citrate oxyethylene (10 OE) commercialise 
sous la denomination REWOPOL SB CS 50 par la societe 
Witco , le mono- sulfosuccinate de mono - e thano lamide 
ricinoleique commercialise sous la denomination 
REWODERM S 1333 par la societe Witco. 

Comme phosphates et alkylphosphates , on peut citer 
par exemple les monoalkylphosphates et les 
dialkylphosphates , tels que le monophosphate de lauryle 
commercialise sous la denomination MAP 20 par la 
societe Kao Chemicals, le sel de potassium de I'acide 
dodecylphosphor ique , melange de mono- et di-ester 
(diester majoritaire) commercialise sous la 

denomination CRAFOL AP-31 par la societe Cognis, le 
melange de monoester et de di-ester d' acide 
octylphosphorique , commercialise sous la denomina t i on 
CRAFOL AP-20 par la societe Cognis, le melange de 
monoester et de diester d' acide phophorique de 2- 
butyloctanol ethoxyle (7 moles d ! OE), commercialise 
sous la denomination ISOFOL 12 7 EO-PHOSPHATE ESTER par 
la societe Condea, le sel de potassium ou de 
triethanolamine de mono- alky 1 (C12-C13) phosphate 
commercialise sous les references ARLATONE MAP 230K-40 
et ARLATONE MAP 23 0T-60 par la societe Uniqema, le 
lauryl phosphate de potassium commercialise sous la 
denomination DERMALCARE MAP XC-99/09 par la societe 
Rhodia Chimie. 
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Les polypeptides sont obtenus par example par 
condensation d'une chaine grasse sur les aminoacides de 
cereale et notamment du ble et de 1 ' avoine. Comme 
polypeptides , on peut citer par exemple le sei de 
potassium de la lauroyl proteine de ble hydrolysee, 
commercialise sous la denomination AMINOFOAM W OR par 
la societe Croda, le sel de triethanol amine de cocoyl 
proteine de soja hydrolysee, commercialise sous la 
denomination MAY-TEIN SY par la societe Maybrook, le 
sel de sodium des lauroyl ami no ~ac ides d' avoine, 
commercialise sous la denomination PROTEOL OAT par la 
societe Seppic, I'hydrolysat de coilagene gref f e sur 
1'acide gras de coprah, commercialise sous la 
denomination GELIDERM 3000 par la societe Deutsche 
Gelatine, les proteines de soja acylees par des acides 
de coprah hydrogenes , commercialisees sous la 
denomination PROTEOL VS 22 par la societe Seppic . 

Les derives anioniques d' alkyl-polyglucosides 
peuvent etre notamment des citrates , tartrates, 
sulf osuccinates , carbonates et ethers de glycerol 
obtenus a partir des alkyl polyglucosides . On peut 
citer par exemple le sel de sodium d' ester tartrique de 
cocoylpolyglucoside (1,4) , commercialise sous la 
denomination EUCAROL AGE-ET par la societe Cesalpinia, 
le sel di-sodique d' ester sulf osuccinique de 
cocoylpolyglucoside (1,4) , commercialise sous la 
denomination ESSAI 512 MP par la societe Seppic, le sel 
de sodium d' ester citrique de cocoyl polyglucoside 
(1,4) commercialise sous la denomination EUCAROL AGE- 
EC® par la societe Cesalpinia. Un autre derive 
d'hoioside anionique peut etre le dodecyl-D-galactoside 
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uroiiate de sodium commercialise sous la denomination 
DODECYL-D-GALACTOSIDE URONATE DE SODIUM par la societe 
SOLIANCE . 

Les savons d' acide gras qui peuvent etre utilises 
comme tensioactif s anioniques sont des acides gras 
d' origine naturelle ou synthetique, salif ies par une 
base minerale ou organique . La chaine grasse peut 
comporter de 6 a 22 atomes de carbone , de preference de 
8 a 18 atomes de carbone . La base minerale ou organique 
peut etre choisie parmi les metaux alcalins ou 
alcalino-terreux ; les aminoacides et les aminoalcools . 
Comme sels, on peut utiliser par exemple les sels de 
sodium, de potassium, de magnesium, de tr iethanolamine , 
de N-methyigiucamine , de lysine et d' arginine. Comme 
savons , on peut citer par exemple les sels de potassium 
ou de sodium des acides laurique, myristique, 
palmitique, stearique {laurate, myristate, palmitate et 
stearate de potassium ou de sodium) , et leurs melanges . 

Comme tensioactif s amphoteres et zwitterioniques , 
on peut utiliser par exemple, les betaines , les N- 
alkylamidobetalnes et leurs derives , les derives de la 
glycine, les sultalnes , les alkyl 

polyaminocarboxylates , les alkylamphoacetates et leurs 
melanges . 

Comme betaines, on peut citer par exemple la 
cocobetaine comme le produit commercialise sous la 
denomination DEHYTON AB-30 par la societe Henkel, la 
laurylbetaxne comme le produit commercialise sous la 
denomination GEN AG EN KB par la societe Clariant, la 
laurylbetaine oxyethylenee (10 OE) , comme le produit 
commercialise sous la denomination LAURYLETHER ( 10 
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OE) BETAINE par la societe Shin Nihon Rica, la 
stearylbetaine oxyethylenee (10 OE) comme le produit 
commercialise sous la denomination STEARY LETHER ( 1 0 
OE) BETAINE par la societe Shin Nihon Rica. 

Parmi les N-alkylamidobetaines et leurs derives, 
on peut citer par exemple la cocamidopropyl betaine 
commercialisee sous la denomination LEBON 2000 HG par 
la societe Sanyo , ou commercialisee sous la 
denomination EMPIGEN BB par la societe Albright & 
Wilson, la lauramidopropyl betaine commercialisee sous 
la denomination REWOTERIC AMB12P par la societe Witco. 

Comme sultalnes, on peut citer le cocoyl- 
amidopropylhydroxy-sulfobetaine commercialise sous la 
denomination CROSULTAINE C-50 par la societe Croda . 

Comme alkyl polyaminocarboxylates (APAC) , on peut 
citer le cocoylpolyamino-carboxylate de sodium, 
commercialise sous la denomination AMPHOLAK 7 CX/C, et 
AMPHOLAK 7 CX par la societe Akzo Nobel, le stearyl- 
polyamidocarboxylate de sodium commercialise sous la 
denomination AMPHOLAK 7 TX/C par la societe Akzo Nobel, 
la carboxymethyloleyl-polypropylamine de sodium, 
commercialise sous la denomination AMPHOLAK X07/C par 
la societe Akzo Nobel. 

Comme alkylamphoacetates , on peut citer par 
exemple le N-cocoyl-N-carboxymethoxyethyl-N- 

carboxymethyl-ethylenediamine N-di-sodique (nom CTFA : 
disodium cocamphodiacetate) comme le produit 
commercialise sous la denomination MIRANOL C2M 
CONCENTRE NP par la societe Rhodia Chimie, et le N- 
cocoy 1 -N-hydr oxye thy 1 -N- carboxymethy 1 - e thy 1 enedi amine 
N-sodique (nom CTFA : sodium cocamphoacetate) . 
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Parmi ces tensioactif s, ceux pouvant se presenter 
sous forme de poudre sont par exemple le 
cocoylisethionate de sodium, le mono-sulf osuccinate de 
mono - e thano lamide ricinoleique commercialise sous la 
denomination REWODERM S 1333 par la societe Witco, le 
N- lauroyl -L-glutamate monosodigue (Amisof t LS-11) , et 
le palmitoyl methyl taur ate de sodium commercialise sous 
la denomination NIKKOL PMT par la societe Nikkol. 

Dans le cas des emulsions huile-dans-eau de 
1 * invention, la phase aqueuse comprend un polymere 
comprenant des unites hydro solubles et des unites a 
LCST, tel que defini ci-dessus et la concentration 
massigue en polymere de la phase aqueuse est inf erieure 
ou egale a 5%, de preference de 0,01 a 5% et mieux 0,02 
a 4% en poids de phase aqueuse. 

La phase aqueuse peut contenir de plus un tensio- 
actif emulsionnant additionnel en quant ite tres f aible, 
ne depassant pas 1%. 

Comme tensio-ac tif s emulsionnants , on peut citer 
notamment des emulsionnants non-ioniques et par exemple 
les produits d' addition de 1 a 2 00 moles d ' oxyde 
d' ethylene ou d' oxyde de propylene sur des esters 
partiels de polyols ayant 2 a 16 atomes de carbone et 
d' acides gras ayant 12 a 22 atomes de carbone comme les 
esters d' acide gras et de polyethylene glycol tels que 
le stearate de PEG-100, le stearate de PEG-50 et le 
stearate de PEG- 40 ; les esters d' acide gras et de 
polyol tels que le stearate de glyceryle, le 
tristearate de sorbitane et les stearates de sorbitane 
oxyethylenes disponibles sous les denominations 
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commerciales Tween® 20 ou Tween® 60, les esters de 
sucres comme le stearate de sucrose, et leurs melanges . 

Dans les compositions moussantes et les emulsions 
de 1 ' invention, la phase agueuse peut etre constituee 
par un milieu physiologiquement acceptable permettant 
une application topique et notamment cosmetique. 

On entend dans la presente demande par "milieu 
physiologiquement acceptable" un milieu compatible avec 
toutes les matieres keratiniques telles que la peau y 
compris le cuir chevelu, les ongles , les muqueuses , les 
yeux et les cheveux ou toute autre zone cutanee du 
corps . 

Le milieu physiologiquement acceptable des 
emulsions et compositions moussantes de 1 ' invention 
comprend de 1 ' eau. La quantite d'eau peut aller de 20 a 
99 , 98% en poids et de preference de 40 a 95 % en poids 
par rapport au poids total de la composition. 

L 1 eau utilisee peut etre outre de 1 1 eau, une eau 
f lorale telle que 1 • eau de bleuet, une eau minerale 
telle que 1 1 eau de Vittel , 1 ' eau de LUCAS ou 1 ' eau de 
la Roche Posay et /ou une eau thermal e. 

Le milieu physiologiquement acceptable peut 
contenir, outre 1 ' eau , un ou plusieurs solvants choisis 
parmi les alcools inf erieurs comportant de 1 a 8 atomes 
de carbone, tels que 1 ' ethanol ; les polyols tels que 
la glycerine ; les glycols comme le butyl en e glycol, 
1 ' isoprene glycol, le propylene glycol , les 
polyethylene glycols tels que le PEG-8 ; le sorbitol ; 
les sucres tels que le glucose, le fructose, le 
maltose, le lactose et le sucrose ; et leurs melanges . 
La quantite de solvant (s) peut aller de 0,5 a 30% en 
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poids et de preference de 5 a 20% en poids par rapport 
au poids total de la composition. 

La phase huileu.se presente dans les emulsions et 
eventue 1 1 ement presente dans les compositions 
moussantes peut etre constitute de tous les corps gras 
utilises dans le domaine cosmetique . 

La phase huileuse comporte de preference au mo ins 
une huile. 

Comme huiles utilisables dans la composition de 
1 ' invention, on peut citer par exemple : 

- les huiles hydrocarbonees d ' origine animal e, telles 
que le perhydrosqualene ; 

- les huiles hydrocarbonees d f origine vegetale, telles 
que les triglycerides liquides d' acides gras comportant 
de 4 a 10 atomes de carbone comme les triglycerides des 
acides heptanoique ou octanolgue ou encore, par exemple 
les huiles de tournesol, de mais, de so ja, de courge, 
de pepins de raisin, de sesame, de noisette, d' abricot , 
de macadamia, d' arara, de tournesol , de ricin, 
d* avocat, les triglycerides des acides 
caprylique/caprique comme ceux vendus par la societe 
Stearineries Dubois ou ceux vendus sous les 
denominations Miglyol 810, 812 et 818 par la societe 
Dynamit Nobel, 1' huile de jojoba, 1' huile de beurre de 
karite; 

- les esters et les ethers de syn these, notamment 
d ' acides gras , comme les huiles de f ormules F^COOR 2 et 
F^OR 2 dans laquelle R 1 represente le reste d'un acide 
gras comportant de 8 a 29 atomes de carbone, et R 2 
represente une chaine hydrocarbonee , ramif iee ou non, 
contenant de 3 a 30 atomes de carbone, comme par 
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exemple 1 'huile de Purcellin, 1 ■ isononanoate 
d" isononyle, le myristate d' isopropyle, le palmitate 
d' ethyl-2-hexyle, le stearate d' octyl-2-dodecyie, 
1 < erucate d f octyl-2-dodecyle , 1 ' isostearate 

d' isostearyle ; les esters hydroxy les comme 
1 ' isostearyl lactate , 1 ' octylhydroxystearate , 

1 ' hydroxys tearate d ' octyldodecyle , le diisostearyl- 
malate, le citrate de triisocetyle, les heptanoates , 
octanoates; decanoates d'alcools gras ; les esters de 
polyol, comme le dioctanoate de propylene glycol, le 
diheptanoate de n e op en t y 1 g 1 y c o 1 et le diisononanoate de 
diethyleneglycol ; et les esters du pentaerythritol 
comme le tetraisostearate de pentaerythrityle ; 

- les hydrocarbures lineaires ou ramifies , d' origins 
minerale ou synthetique, tels que les huiles de 
paraf f ine, volatiles ou non, et leurs derives, la 
vaseline, les polydecenes, le polyisobutene hydrogene 
tel que 1 'huile de parleam ; 

- des huiles essentielles naturelles ou synthetiques 
telles que, par exemple, les huiles d' eucalyptus , de 
lavandin, de lavande, de vetiver, de lit sea cubeba, de 
citron, de santal, de romarin, de camomille, de 
sarriette, de noix de muscade, de cannelle, d'hysope, 
de carvi, d' orange, de geraniol, de cade et de 
bergamote; 

- les alcools gras ayant de 8 a 26 atomes de carbone, 
comme 1'alcool cetylique, l'alcool stearylique et leur 
melange (alcool cetylstearylique) , 1 ' octyl dodecanol, 
le 2-butyloctanol, le 2-hexyldecanol, le 2- 
undecylpentadecanol , l'alcool oleique ou l'alcool 
linoleique ; 
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- les huiles f luorees part iel lenient hydrocarbonees 
et/ou siliconees comme celles decrites dans le document 
JP-A-2-295912 ? 

- les huiles de silicone comme les po lyme thy 1 s i 1 oxanes 
( PDMS ) volatiies ou non a chaine siliconee lineaire ou 
cyclique, liquides ou pateux a temperature ambiante, 
not aitiment 1 es eye 1 opo lydime thyl sil oxane s 
{ cyclomethicones ) telies que la eye 1 ohexa s i 1 oxane ; les 
po lydime thy 1 sil oxane s comportant des groupements 
alkyle, alcoxy ou phenyle , pendant ou en bout de chaine 
siliconee, groupements ayant de 2 a 24 atomes de 
carbone ; les silicones phenyl ees comme les 
phenyltrimethicones , les phenyldimethicones , les 
phenyl trime thyl sil oxy dipheny 1 -sil oxane s , les dipheny 1- 
dimethicones , les diphenylmethyldiphenyl trisiloxanes , 
les 2-phenylethyltrimethyl-siloxysilicates, et les 
p o lyme thylphenyl s i loxane s ; 

- leurs melanges . 

On entend par " huile hydrocarbonee " dans la liste 
des huiles citees ci-dessus , toute huile comportant 
ma j oritairement des atomes de carbone et d'hydrogene, 
et eventuellement des groupements ester, ether, fluore, 
acide carboxylique et/ou alcool . 

Les autres corps gras pouvant etre presents dans 
la phase huileuse sont par exemple les acides gras 
comportant de 8 a 30 atomes de carbone , comme 1 ' acide 
stearique, 1' acide laurique, 1 ' acide palmitique et 
1 ' acide oleique ; les cires comme la lanoline, la cire 
d'abeille, la cire de Carnauba ou de Candellila, les 
cires de paraf f ine, de lignite ou les cires 
microcristallines, la ceresine ou 1 ' ozokerite, les 
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cires synthetiques comme les cires de polyethylene, les 
aires de Fischer-Tropsch ; les gommes telles que les 
gommes de silicone ( dime thi c ono 1 ) ; les resines de 
silicone telles que la trif luoromethyl-Cl-4- 
alkyldimethicone et la trif luoropropyldimethicone ; et 
les elastomeres de silicone comme les produits 
commercialises sous les denominations " KSG " par la 
societe Shin-Etsu, sous les denominations "Tref il" , 
" BY2 9 " ou "EPSX" par la societe Dow Corning ou sous les 
denominations "Gransil" par la societe Grant 
Industries . 

Ces corps gras peuvent etre choisis de maniere 
variee par 1'homme du metier af in de preparer une 
composition ayant les proprietes , par exemple de 
consistance ou de texture , souhaitees . 

Quand elle est presente, la quantite de phase 
huileuse peut aller par exemple de 0,01 a 50 % en poids 
et de preference de 0 , 1 a 3 0 % en poids par rapport au 
poids total de la composition, 

Les emulsions et compositions moussantes de 
1 1 invention peuvent encore contenir des adjuvants 
habituels dans les domaines cosmetique et 
dermatologique, tels que les charges minerales ou 
organiques , les actif s hydrophiles ou lipophiles , les 
conservateurs, les gelif iants , les plastif iants , les 
antioxydants , les parf urns , les absorbeurs d' odeur , les 
f iltres UV, les sequestrants (EDTA) , les ajusteurs de 
pH acides ou basiques ou des tampons , et des matieres 
colorantes (pigments ou colorants ou nacres) . Dans le 
cas des emulsions, ces adjuvants, selon leur nature, 
peuvent etre introduits dans la phase huileuse, dans la 
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phase agueuse et/ou dans les vesicules lipidiques . Les 
quantites de ces dif f erents additif s sont celles 
class iquement utilisees dans les domaines consideres, 
et par exemple de 0, 01 a 20% du poids total de la 
composition. Bien entendu, 1 ' homme de 1 ' art veiilera a 
choisir le ou les eventuels composes a a j outer aux 
compositions moussantes et emulsions selon 1 ■ invention 
de maniere telle que les proprietes avantageuses 
attachees intrinseguement a ces compositions ne soient 
pas, ou substantiellement pas, alterees par 1 • addition 
envisagee . 

Par charges , il f aut comprendre des particules 
incolores ou blanches , minerales ou de syn these, 
lamellaires ou non lamellaires , destinees a donner du 
corps ou de la rigidite a la composition et/ou de la 
douceur, de la matite et de 1'uniformite au maquillage. 
Comme charges , on peut notaxnment citer le talc, le 
mica, la silice, le nitrure de bore, 1 1 oxychlorure de 
bismuth, le kaolin, les poudres de Nylon telles que 
Nylon-12 (Orgasol commercialise par la societe 
Atochem) , les poudres de polyethylene, le Teflon 
(poudres de polymeres de tetraf luoroethylene ) , les 
poudres de polyurethanne , les poudres de polystyrene, 
les poudres de polyester, 1 ' ami don even tue 1 1 ement 
modif ie, des microspheres de copolymeres , telles que 
celles comraercialisees sous les denomina t i ons Expancel 
par la societe Nobel Industrie, les microeponges comme 
le Poly trap commercialise par la societe Dow Corning, 
les microbilles de resine de silicone telles que celles 
commercialisees par la societe Toshiba sous la 
denomination Tospearl, le carbonate de calcium 
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precipite, le carbonate et 1 ' hydrocarbonate de 
magnesium, 1 ' hydroxyapatite, les microspheres de silice 
creuses (Silica Beads de la Societe Maprecos) , les 
microcapsules de verre ou de ceramique, les savons 
metalliques derives d'acides organigues carboxyliques 
ayant de 8 a 22 atomes de carbone, de preference de 12 
a 18 atomes de carbone , par exemple le stearate de 
zinc , de magnesium ou de lithium, le laurate de zinc, 
le myristate de magnesium, et leurs melanges . 

Par pigments , il f aut comprendre des particules 
blanches ou colorees, minerales ou organiques, 
insolubies dans le milieu, destinees a colorer et/ou 
opacif ier la composition. lis peuvent etre blancs ou 
colores , mineraux et/ou organiques , de taille usuelle 
ou nanometrique. On peut citer, parmi les pigments et 
les nanopigments mineraux , les dioxydes de titane, de 
zirconium ou de cerium, ainsi que les oxydes de zinc, 
de fer ou de chrome, les nanotitanes (nanopigments de 
dioxyde de titane) , les nanozincs (nanopigments d ' oxyde 
de zinc) , le bleu ferrique. Parmi les pigments 
organiques, on peut citer le noir de carbone, et les 
laques comme les sels de calcium, de baryum, 
d' aluminium ou de zirconium, de colorants acides tels 
que les colorants halogeno-acides , azolques ou 
anthraquinoniques . 

Par nacres, il f aut comprendre des particules 
irisees qui ref lechissent la lumiere . Parmi les nacres 
envisageables , on peut citer la nacre naturelle, le 
mica recouvert d * oxyde de titane, d ' oxyde de fer, de 
pigment naturel ou d ' oxychlorure de bismuth ainsi que 
le mica titane colore. 
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Dans le cas des emulsions , on peut en particulier 
aj outer a celles-ci un agent gelif iant af in de regler 
la texture de 1 * emulsion et d'acceder a une large gamme 
de textures all ant du lait a la creme . 

Les gelif iants utilisables peuvent etre des 
gelif iants hydropiiiles . A titre d ! exemples de 
gelif iants hydrophiles, on peut citer en particulier 
les polymeres carboxyvinyliques (carbomer) , les 
copolymeres acryligues tels que les copolymeres 
d * acrylates /alkylacrylates , les p o ly a c r y 1 ami de s , les 
polysaccharides , les gommes naturelles et les argiles . 

Les compositions moussantes et emulsions de 
1 ■ invention peuvent se presenter notamment sous la 
forme d'une composition cosraetigue, de maquillage, de 
nettoyage ou de soin, susceptible d'etre appliquee sur 
la peau y compris le cuir chevelu, les ongles, les 
cheveux, les cils , les sourcils, les yeux, les 
muqueuses et les semi -muqueuses , et toute autre zone 
cutanee du corps et du visage . 

Comme produit de nettoyage et/ou de demaguillage 
de la peau (du corps ou du visage) , les compositions 
moussantes seion 1' invention peuvent etre utilisees de 
deux fagons : 

• la premiere utilisation consiste a etaler le gel dans 
les mains, a 1 ' appliquer sur le visage ou sur le corps 
puis a le masser en presence d'eau pour developper la 
mousse directement sur le visage ou le corps , 

• 1 ' autre utilisation possible de ce type de produit 
consiste a developper la mousse dans les paumes des 
mains avant d'etre appliquee sur le visage ou le corps. 
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Si la composition est suff isamment f luide, elle 
peut etre conditionnee en flacon air spray on aerosol 
automoussant . Le produit est alors delivre sous forme 
de mousse qui s ' applique directement sur la peau ou les 
5 cheveux . 

Dans tons les cas , la mousse est ensuite rincee . 

Un autre objet de 1 ' invention consiste en un 
procede cosmetigue de nettoyage et/ou de demaquillage 
de la peau, du cuir chevelu et/ou des cheveux, 
10 caracterise par le fait qu' on applique la composition 
de 1 ' invention, sur la peau, sur le cuir chevelu et/ou 
sur les cheveux , en presence d' eau, et gu'on e limine la 
mousse forme e et les residus de salissure par ringage a 
1 ' eau. 

15 Les emulsions selon 1 ' invention peuvent etre 

utilisees dans beaucoup d' applications cosmetiques ou 
dermatologiques , notamment pour le traitement , le soin 
et/ou le maquillage de la peau du visage et/ou du 
corps, des muqueuses (levres) , du cuir chevelu et/ou 

20 des fibres keratiniques ( cheveux ou cils) , et/ou pour 
proteger la peau des rayons U. V. 

Aussi, la presente invention a pour objet 
1 'utilisation cosmetique de 1 ' emulsion cosmetique telle 
que def inie ci-dessus , pour le traitement , le soin, la 

25 protection et/ou le maquillage de la peau du visage 
et/ou du corps , des muqueuses , du cuir chevelu et/ou 
des fibres keratiniques . 

D ' autres caracteristiques et a vantages de 
1 ' invention apparai tr ont mieux a la lecture de la 

3 0 description qui suit donnee a titre illustratif et non 
limitatif . 
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Description de^ailiee des modes de realisation 

Les exemples suivants illustrent 1 ' utilisation de 
polymeres comportant des unites hydrosolubles et des 
unites a LCST pour la realisation de compositions 
moussantes et d' emulsions . 

Les polymeres utilises dans ces exemples sont 
constitues par un squelette d* acide polyacrylique ( PAA) 
portant des chaines lateraies ou gref f ons constitutes 
par des unites a LCST. lis sont caracterises par la 
masse molaire du squelette hydrosoluble {acide 
polyacrylique) , la nature chimique des chaines a LCST, 
leur proportion massique dans le polymere et leur masse 
molaire . 

Les caracteristiques des polymeres utilises sont 
donnees dans ie tableau 1 . 



tableau 1 





Squelette 
hydrosoluble 


Greffons (unites a 
LCST) 


Proportion : 
unites a LCST 
dans polymere 
final (en poids) 


Taux de 
greffage (% 
en mole) 


Polymere 1 


Acide 

polyacrylique; 
PM=450000 


(OE) 6 (OP) 39 

statistique 
Jeffamine M-2005; 
PM=2600 


51 % 


3,9% 


Polymere 2 


Acide 

polyacrylique; 
PM=550000 


PolyN- 

isopropylacrylamide 

(pNIPAM) 

PM= 10 000 


49% 


0,9% 


Polymere 3 


Acide 

polyacrylique; 
PM=750O00 


(OE) 6 (OP) 39 
statistique 
Jeffamine M-2005; 
PM=2600 


45 % 


3,1% 



Ces polymeres sont prepares de la f agon suivante. 
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Preparation du Polymer e 1 

Dans un reacteur de 500 ml muni d'un refrigerant, 
on dissout 3 grammes decide polyacrylique de masse 
molaire moyenne 450 000 g/mole (Aldrich) dans 220 ml de 
N-methyl pyrrolidone sous agitation a 60°C pendant 
12 hemes . 

On dissout 4,181 grammes de copolymere (OE) 6 (OP) 39 
statistigue mono -amine, de masse molaire 2600 g/mole 
ayant un point de trouble, a une concentration de 1% en 
poids dans 1 ' eau, de 16°C (Jeff amine M-2005 de 
Huntsman) dans 50 ml de N-me thy Ipyrr o 1 i done sous 
agitation, a 20°C, pendant 15 minutes . La solution 
obtenue est ajoutee goutte a goutte au milieu 
reactionnel contenant 1 ' acide polyacrylique, sous vive 
agitation a 60°C . 

On dissout 2,158 grammes de 

dicyclohexylcarbodiimide dans 3 0 ml de 

N-me thy Ipyrrolidone sous agitation a 20°C pendant 
15 minutes . La solution obtenue est ajoutee goutte a 
goutte au milieu reactionnel contenant 1 ' acide 
polyacrylique et le copolymere (OE) 6 (OP) 39 statistique 
mono-amine, sous vive agitation a 60°C . On agite le 
melange final pendant 12 heures a 60°C. 

On ref roidit le melange a 20°C puis on le place 
dans un ref rigerateur a 4°C pendant 24 heures, Les 

cristaux de dicyclohexyluree formes sont elimines par 

filtration du milieu reactionnel. 

Le polymere est alors neutralise a 1 ' aide de 19 g 

de soude a 35% (4 fois en exces par rapport au nornbre 

de mole d' acide acrylique) , ce qui conduit a sa 
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precipitation . Apres 12 heures au repos , le milieu 
reactionnel est filtre af in de recuperer le polymere 
precipite, Celui-ci est seche sous vide a 35°C pendant 
24 heures. 

5 On recupere 13 , 55 grammes de solide qui sont 

dissous dans 2 litres d'eau desionisee . Cette solution 
est ultraf iltree a 1 ' aide d' un systeme 

d' ultrafiltration Millipore contenant une membrane dont 
le seuil de coupure est fixee a 10 000 Daltons . La 
10 solution ainsi purif iee est lyophilisee af in de 
recueillir le polymere sous forme solide. 

On obtient 7 , 05 grammes d' acide polyacrylique 
(450 000 g/mole) gref f e par 3,9% (en mole) de 
copolymere (OE) 6 (OP) 39 statistigue mono -amine . 
15 La proportion massigues des unites a LCST dans le 

polymere final est de 51% . 

Le polymere ainsi obtenu presente une solubilite 
dans 1'eau, a 20°C , d 1 au moins 10 g/1 . 

2 0 Preparation du polymere 2 

Le polymere 2 qui comporte des greffons de poly~N- 
isopropylacrylamide (pNIPAM) est prepare par un procede 
en 2 etapes : 

1) Syn these d' oligomeres pNIPAM portant une 
25 extremite reactive aminee 

Dans un ballon tricol de 250 ml muni d'un 
refrigerant et d' une arrivee d' azote sont introduits 
8 grammes de N-isopropylacrylamide et 80 ml de 
dimethylsulf oxyde . Ce melange est chauffe sous 
30 agitation a 29°C a 1 ' aide d'un bain Marie et place sous 
un barbotage d' azote . Apres 45 minutes, 0 , 161 gramme de 
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chlorhydrate d' aminoethanethioi prealablement dissous 
dans 4 ml de dimethyl sulfoxyde sont ajoutes au milieu 
reactionnel. 5 minutes apres , 0,191 gramme de 
persulf ate de potassium dissous dans 8 ml de 
dimethyl sulfoxyde sont ajoutes au milieu reactionnel. 
Ce milieu reactionnel est maintenu sous agitation et 
atmosphere d' azote pendant 3 heures a 29°C . 

Les oligomeres de poly N-isopropylacrylamide 
(pNIPAM) synthetises sont isoles par precipitation du 
milieu reactionnel dans un melange d' acetone (40% en 
volume) et d ' hexane (60%). 

2) Gref f age des oligomeres de pNIPAM sur de 
1'acide polyacrylique 

Dans un ballon tricol de 250 ml muni d'un 
refrigerant sont dissous dans 100 ml de 1 -methyl 2- 
pyrrolydone 3 grammes d'acide polyacrylique de masse 
molaire 550 000 g/mole, sous agitation a 60°C pendant 
12 heures . 3,757 grammes d' oligomeres pNIPAM 
prealablement dissous dans 25 ml de 1 -methyl 2- 
pyrrolidone sont introduits goutte a goutte dans le 
milieu reactionnel sous agitation. 15 minutes apres , 
0,776 gramme de dicyclohexylcarbodiimide prealablement 
dissous dans 2 5 ml de 1 -methyl 2 -pyrrol idone sont 
introduits goutte a goutte dans le milieu reactionnel 
sous vive agitation . Le milieu reactionnel est maintenu 
pendant 12 heures a 60°C sous agitation. 

Le milieu reactionnel est alors ref roidi a 20°C 
puis place dans un ref rigerateur a 4°C pendant 24 
heures . Les cristaux de dicyclohexyluree formes sont 
alors elimines par filtration. Le polymer e est alors 
neutralise a 1 ' aide de 19 g de soude a 3 5% (4 fois en 
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exces par rapport au nombre de mole d f acide acrylique) , 
ce qui conduit a sa precipitation. Apres 12 heures au 
repos, le milieu reactionnel est f iltre af in de 
recuperer le polymere precipite . Celui-ci est seche 
sous vide a 35°C pendant 24 heures . 

On recupere 10,2 grammes de solide qui sont 
dissous dans 2 litres d' eau desionisee . Cette solution 
est ultraf iltree a 1 ' aide d'un systeme 

d' ultrafiltration Millipore contenant une membrane dont 
le seuil de coupure est fixee a 10 000 Daltons . La 
solution ainsi purif iee est lyophilisee af in de 
recueillir le polymere sous forme solide. 

On obtient 4,8 grammes d'acide polyacrylique 
(550 000 g/mole) greffe par 0,9% (en mole) de poly N- 
isopropylacryl amide . 

La proportion massique des unites a LCST dans le 
polymere final est de 49%* 

Preparation du polymere 3 

Dans un reacteur de 1 litre muni d'un refrigerant, 
on dissout 1,51 grammes d'acide polyacrylique de masse 
molaire moyenne 750 000 g/moie (Aldrich) dans 3 50 ml 
d' eau desionisee sous agitation a 2 0°C pendant 
12 heures. Le pH du milieu reactionnel est alors ajuste 
a 8 a l'aide d'une solution de soude 1M. 

On dissout 1,60 grammes de copolymere (OE) 6 (OP) 39 
statistique mono -amine (Jeff amine M-2 005 de Huntsman) 
dans 100 ml d'eau desionisee sous agitation a 5°C 
pendant 3 0 minutes. La solution obtenue est ajoutee 
goutte a goutte au milieu reactionnel sous vive 
agitation. 
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On dissout 1,84 grammes de chl or hydrate de 1- (3- 
dimethylaminopropyl) -3 -ethyl carbodi imide dans 50 ml 
d'eau desionisee sous agitation a 20°C pendant 
15 minutes. La solution obtenue est ajoutee sous vive 
agitation, goutte a goutte, au milieu reactionnel 
precedent qui est alors chauffe a 60°C pendant 
6 heures . 

Le milieu reactionnel est refroidi a 20°C puis 
concentre et precipite dans 1 ' acetone . Le polymere sous 
forme solide est recupere par filtration et lave avec 
un exces d' acetone. La poudre est broyee et sechee sous 
vide a 35°C. 

On obtient 3 , 33 g decide polyacrylique 
(750 000 g/mole) gref fe par 3,1% (en mole) de 
copolymere (OE) 6 (OP) 39 statistique mono -amine ( r endement 
94%) . 

On determine ies temperatures de demixtion des 
unites a LOST des polyxneres, soit des unites Jef famine 
et des unites pNIPAM . 

Ces temperatures de demixtion sont determinees par 
spectroscopie UV visible en mesurant , a une longueur 
d'onde egale a 500 nm, la transmittance de solutions 
aqueuses de ces unites en fonction de la temperature ; 
la temperature de demixtion est identif iee a la 
temperature au dela de laquelle la transmittance 
devient inf erieure de 10% a sa valeur a 10 °C. Les 
resultats obtenus pour diverses concentrations 
massiques, sont regroupes dans le tableau 2 suivant : 
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Tableau 2 



Concentration massique 
en solution aqueuse (%) 


(OE) 6 (OP) 3 9 statistique 
Jef famine M-2005; 
PM=2600 


PolyN- isopropylacrylamide 
pNIPAM " 
PM= 10 000 


0,025 


37°C 


37°C 


0,05 


36°C 


36°C 


0,15 


/ 


F 32°C 


1 


16°C 


32°C 



Dans les examples ci-dessus, les mesures de 
viscosite ont ete realisees a 1 ' aide d'un rh6ometre 
Haake RS150 ecjuipe d'une geometrie cone/plan (35 mm, 
2°) et d'un bain thermostate af in de controler la 
temperature entre 5 et 80°C* Les mesures ont ete 
effectuees dans le mode ecoulement, a une vitesse de 
cisailiement imposee egale a 10 s" 1 , en faisant varier 
la temperature de 20 a 40°C a la vitesse de 0, 5°C/min. 

Example 1 : Activite superf icielle des polymeres 1 et 2 
comport ant un squelette hydrosoluble et des greffons 
constitues par des unites a LCST 

Les mesures de tensions superf iciel les (a) ont ete 
effectuees a 1 ' aide d'un tensiometre a anneau 
(Tensiometre K12 de Kriiss) , equipe d'un bain 
thermostate permettant d'ajuster la temperature entre 
5°C et 80°C . Les solutions de polymeres ont ete 
preparees par simple dissolution sous agitation de la 
quant ite adequate de polymere a 1'etat de poudre dans 
1'eau, a la temperature ambiante, pour obtenir une 
concentration massique en polymere de 0,05 ou 0,1%, 

Les mesures ont ete faites a deux temperatures : 
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- 15°C, valeur inf erieure a la temperature de 
demixtion des greffons a LCST (Polymeres 1 et 2) aux 
concentrations de 0 , 05 et 0,1%, 

- 38°C, valeur super ieure a la temperature de 
demixtion des greffons a LCST (Polymeres 1 et 2) a ces 
concentrations . 

Les resultats sont donnes dans le tableau 3 . 



Tableau 3 





Eau 


Polymere 

1 


Polymere 
2 


Squelette 
PAA 


Greffons 
du 

Polymere 
1 


Greffons 

du 
Polymere 

2 


c (eau) mN/m 
a 15°C 


73,5 


/ 


/ 


/ 


/ 


/ 


c (eau) mN/m 
a38°C 


69,5 


/ 


/ 


/ 


/ 


/ 


G (0,05%) 
mN/m a 15°C 


/ 


45 


44 


55 


41 


35 


a (0,05%) 
mN/m a 38°C 


/ 


36 


38 


51 


Non 
mesurable 

car 
insoluble 


Non 
mesurable 

car 
insoluble 


a (0,1%) 
mN/m a 15°C 


/ 


45 


42 


/ 


/ 


/ 


a (0,1%) 
mN/m a 38°C 


/ 


35 


36 


/ 


/ 


/ 



Les concentrations sont donnees en pourcentages 
massigues . 

Les resultats du tableau 3 montrent que 1 ' on 
obtient un aba is semen t important de la tension 
superf icielle de I'eau avec les polymeres 1 et 2 , 
celui-ci etant encore plus important au-dessus de la 
temperature de demixtion. 
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Example 2 : Formule moussante composee du Polymer e 3 a 
une concentration massigue de 0,3%, T = 25 °C. 

On prepare la mousse a partir d'une solution 
aqueuse du polymere 3 a 0,3% en masse (5 grammes de 
5 solution dans des pilluliers de 10 ml) soumise a une 
agitation a 1 ' aide d'un appareil DIAX 600 (Heidolph) 
pendant 5 minutes a 8000 RPM, puis pendant 1 minute a 
13 50 0 RPM. L' axe utilise a un diametre exterieur de 
10 mm (reference 10F) . 

10 A titre comparatif , on prepare des mousses de la 

meme f agon mais en utilisant uniguement a) le sguelette 
hydros o lub 1 e du polymere 3 dans 1'eau, a une 
concentration massigue de 0 , 15% , et b) les gref f ons a 
LCST dans 1 8 eau a une concentration massigue de 0 , 15% . 

15 L ' evolution de 1 ' aspect macroscopique des mousses 

ainsi obtenues est suivie dans le temps ; le pouvoir 
moussant est d ' autant plus grand que la hauteur de 
mousse est importante dans le recipient . 

Dans le cas du polymere 3 a une concentration 

2 0 massigue de 0,3%, on obtient une mousse importante qui 
n'evolue pratiquement pas apres 1 heure ; elle se 
destabilise iegerement au bout de 3 jours . 

Dans le cas du sguelette hydrosoluble du polymere 
3 , a une concentration massique de 0,15%, la production 

2 5 de mousse est tres f aible, la mousse se destabilise au 

bout de 30 minutes et disparait completement au bout de 
3 jours, Dans le cas des gref f ons du polymere 3 a une 
concentration massique de 0,15%, on obtient une mousse 
qui disparait completement au bout de 15 minutes . 

3 0 Ainsi, le polymere 3 presente des proprietes 

moussantes superieures a celles du sguelette 
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hydros oluble ainsi gu'a celles des greffons a LCST. Les 
solutions agueuses de Polymere 3 (a 0,3%) et de 
squelette PAA (a 0,15%) ayant la meme viscosite 
(« 0,5 Pa.s pour une vitesse de cisaillement de 10 s" 1 ) , 
la meilleure stabilite de la mousse obtenue avec le 
Polymere 3 par rapport celle contenant le squelette 
hydrosoluble n' est pas due a un ef f et d'epaississement. 

Example 3 : Formule moussante composee du Polymere 2 a 
une concentration massique de 0,1%, T = 15 °C et 38°C . 

On prepare des mousses a partir d 5 une solution 
aqueuse du polymere 2 a 0,1% en masse (5 grammes de 
solution dans des pilluliers de 10 ml) soumise a une 
agitation a 1'aide d'un appareil DIAX 600 (Heidolph) 
pendant 5 minutes a 8000 RPM, puis pendant 1 minute a 
13 500 RPM . L' axe utilise a un diametre exterieur de 
10 mm (reference 10F) . 

On prepare de la meme fagon des mousses a partir 
d'une solution aqueuse comprenant 0,15% en masse du 
squelette hydrosoluble du polymere 2 et d'une solution 
aqueuse des greffons a LCST du polymere 2, a une 
concentration massique de 0,15%. 

On suit dans le temps 1 ' evolution de 1 ' aspect 
macroscopique des mousses ainsi obtenues , a une 
temperature de 15 °C et de 3 8°C, dans le cas du polymere 
2 et a une temperature de 25°C dans le cas du squelette 
hydrosoluble et des greffons a LCST . 

Dans le cas du polymere 2, on obtient a 15°C une 
mousse importante mais la hauteur de mousse diminue au 
bout de 30 minutes (50% de mousse en moins) et elle 
disparait au bout de 2 heures. A 38°C, on obtient 
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egalement une mousse importante qui persists 2 heures 
apres (il reste 40% de mousse) et qui est tou jours 
parti el lement presente apres 22 heures (25% de mousse 
reste encore) . 

5 Dans le cas du sguelette hydrosoluble du polymere 

2 , on obtient une tres f aible hauteur de mousse a 25°C 
et la mousse disparait au bout de 5 minutes . Dans ie 
cas des greffons a LCST, on obtient une mousse 
importante a 25°C, qui se destabilise instantanement 

10 (80% de mousse et 20% de liquide) puis de f agon 
importante au bout de 3 0 minutes (seulement 15% de 
mousse reste) et jusqu ■ a disparaitre apres 2 heures . 

Ainsi, le polymere 2 presente des proprietes 
moussantes superieures a celle du squelette 

15 hydrosoluble et des greffons a LCST. Ce pouvoir 
moussant est observe sur une large gamme de 
temperatures et est ameliore lorsque la temperature 
devient superieure a la temperature de demixtion des 
chaines a LCST qui est de 36°C, a la concentration 

2 0 massigue de 0,15%. Cette amelioration du pouvoir 
moussant du polymere 2 de 15°C a 38°C n'est pas liee a 
un effet de gelif ication en temperature car les 
viscosites du polymere 2 en solution aqueuse a 0,1% 
sont les suivantes : 

25 - viscosite a 15°C (10 : 0, 007 Pa.s ; 

- viscosite a 38°C (10 s" 1 ) : 0, 005 Pa.s. 



30 
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Example 4 s Activite interf aciale eau/huile des 
polymeres 1 et 2 comprenant un squelette hydrosoluble 
et des gref f ons a LCST 

Les mesures de "tensions interf aciales (a) sont 
5 eff ectuees a 1 ' aide d'un tensiometre a profil de goutte 
(Tensiometre G10 de Kruss) , equipe d'un bain 
thermostate permettant d' ajuster la temperature entre 
5°C et 80°C. Les solutions de polymeres ont ete 
preparees par simple dissolution sous agitation de la 

10 guantite adequate de polymer e a 1 ' etat de poudre dans 
1 ' eau , a la temperature ambiante pour obtenir des 
concentrations massiques en polymere de 0,05% ou 0,1%. 
Les mesures ont ete eff ectuees a une interface 
eau/huile de Parleam, a deux temperatures : 

15 - 15°C, valeur inf erieure a la temperature de 

demixtion des gref fons a LCST (Polymeres 1 et 2 ) , 

- 3 8°C, valeur superieure a la temperature de 
demixtion des greffons a LCST (Polymeres 1 et 2} . 

20 Les resultats sont dormes dans le tableau 4. 
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Tableau 4 





Eau 


Polymere 

1 


Polymere 
2 


Squelette 
PAA 


Greffons 
du 

Polymere 

i 


Crreitons 
du 

Jl oiymere 
2 


G (eau) mN/m 
al5°C 




/ 
/ 


/ 


/ 


/ 


/ 


a (eau) mN/m 
a38°C 


39 


1 


/ 


/ 


/ 


/ 


a (0.05%) 
mN/m a 15°C 


1 


I 


/ 


39 


9 


8 


o (0,05%) 
mN/m a 38°C 


I 


I 


/ 


38 


Non 
mesurable 

car 
insoluble 


Non 
mesurable 

ear 
insoluble 


0(0,1%) 
mN/m a 15°C 


I 


15 


18 


/ 


/ 


/ 


a (0,1%) 
mN/m a 38°C 


1 


10 


15 


/ 


/ 


/ 



5 Les concentrations sont donnees en pourcentages 

massigues dans la phase agueuse. 

Les resultats du tableau 4 montrent que la tension 
interfaciale de 1 1 eau en presence des polymeres 1 et 2 
est abaissee de 25 ou 22 mM/m a 15°C et de 29 a 24 mM/m 
10 a 3 8°C dans le cas de solutions des polymeres 1 et 2 a 
0,1% en masse . 

Exemple 5 : Emulsion contenant le Polymere 3 a une 
concentration massique dans la phase aqueuse de 0,3%, 
15 T = 25°C. 

On prepare 1 * emulsion a partir d'une solution 
aqueuse du polymere 3 a 0,3% en masse (4,8 g) et 
d'huile de Parleam (1,2 g) , et on soumet le melange a 
une agitation a 1 ' aide d'un appareil DIAX 600 



SP 18947 MDT 



2819429 



50 

(Heidolph) pendant 5 minutes a 8000 RPM, puis pendant 1 
minute a 13500 RPM. L'axe utilise a un diametre 
exterieur de 10 mm (reference F10). L ' ernulsif ication 
est realisee dans des pilluliers de volume 10 ml. La 
fraction massique en huile de Parleam a ete fixee a 
20%. 

On prepare de la meme f agon des emulsions a partir 
d'une solution aqueuse du squelette hydrosoluble du 
polymere 3 a une concentration massique de 0,15%, et 
d'une solution aqueuse des gref f ons a LCST du polymere 
3; a une concentration massique de 0,15%. 

L 1 evolution de 1 ' aspect macroscopique des 
emulsions est suivie dans le temps ; le pouvoir 
emulsionnant est d 1 autant plus grand que la hauteur de 
la phase emulsionnee est importante . 

Dans le cas du polymere 3 a 0,3% en masse, a 25°C, 
1 5 ensemble de la composition est emulsionne et reste 
stable pendant 64 jours. Dans le cas du squelette 
hydrosoluble du polymere 3 a 0,15% en masse, on obtient 
une bonne hauteur d ' emulsion mais celle-ci diminue 
apres 64 jours. 

Dans le cas des gref f ons a LCST du polymere 3, on 
obtient une hauteur d' emulsion plus faible et 
1 5 emulsion disparait au bout de 52 heures . 

Ainsi, le polymere 3 presente des proprietes 
emulsionnantes superieures a celles du squelette 
hydrosoluble et des gref f ons a LCST . Les solutions 
aqueuses de Polymere 3 {a 0,3%) et de squelette PAA (a 
0,15%) ayant la meme viscosite (« 0,5 Pa.s pour une 
vitesse de cisaillement de 10 s" 1 ) , la meilleure 
stabilite de 1 ' emulsion obtenue avec le polymere 3 par 
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rapport celle contenant le squelette hydrosoluble n'est 
pas due a un effet d' epaississement . 

Example 6 : Emulsions contenant le Polymere 2, a une 
concentration dans la phase aqueuse de 0,3% (en masse) , 
T = 15°C et 38°C. 

On prepare les emulsions a partir d'une solution 
aqueuse du polymere 3 a 0,3% en masse (4,8 g) et 
d'huile de Parleam (1,2 g) ; on soumet le melange a une 
agitation a 1 ' aide d f un appareil DIAX 600 (Heidolph) 
pendant 5 minutes a 8000 RPM, puis pendant 1 minute a 
13 5 00 RPM. L'axe utilise a un diametre exterieur de 
10 mm (Reference 10F) . L ' emulsif ication est realisee 
dans des pilluliers de volume 10 ml. La fraction 
massique en huile de Parleam a ete fixee a 2 0% 

L ' evolution de 1 ' aspect macroscopique des 
emulsions est suivie dans le temps ; le pouvoir 
emulsionnant est d'autant plus grand que la hauteur de 
la phase emulsionnee est importante . 

A 15°C, 1 • ensemble du volume est initialement 
emulsionne pour le polymere 2 et la hauteur de la phase 
emulsionnee disparait de mo i tie apres 63 jours. 

A 38°C, 1 'emulsion obtenue avec le polymere 2 est 
egalement tres importante, et elle reste stable pendant 
63 jours. 

Ainsi, le polymere 2 presente des proprietes 
d 5 emulsif ication sur une large gamme de temperatures et 
son pouvoir emulsionnant est ameliore lorsque la 
temperature devient superieure a la temperature de 
demixtion des chaines a LCST (32°C pour une 
concentration de 0,3%) . Cette amelioration n'est pas 
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liee a un effet de gelif ication en temperature car les 
viscosites du polymere 2 en solution aqueuse a 0,3% 
sont les suivantes : 

- viscosite a 15°C (10 s" 1 ) : 0,12 Pa.s, 

- viscosite a 38°C (10 s" 1 ) : 0, 12 Pa.s. 

On decrit ci-apres des exemples de compositions 
cosmetiques sous forme de mousse ou d' emulsion. 

Example 7 : Composition moussante fluide 
Glycerine 5 % en poids 

Polymere 3 0,3 % en poids 

Conservateur 0 , 4 % en poids 

Ethylene diamine tetraacetate de sodium 0,2 % en poids 
Eau demineralisee 94,1 % en poids 

Cette composition moussante est obtenue par 
dissolution du polymere 3 sous forme de poudre dans 
l'eau demineralisee sous agitation a la temperature 
ambiante pendant 3 beures ; les autres constituants 
sont: aiors introduits dans cette solution et 
1 ' agitation est maintenue pendant 30 minutes. 

La formule obtenue est une composition moussante 
fluide pouvant etre utilisee de 5°C a 60°C. 

Exemple 8 : Lait pour le corps 

Ce lait contient une phase huileuse et une phase 
aqueuse ayant les compositions suivantes : 
Phase huileuse 

Huile de Parleam 9% en poids du lait 

Cyclodimethylsiloxane 6% en poids du lait 
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Phase aqueuse 

Polymere 3 0,3% en poids du lait 

Conservateur 0,2% en poids du lait 

Eau demineralisee 84,5% en poids du lait 

La phase aqueuse est obtenue par dissolution du 
Polymere 3 sous forme de poudre dans 1 ' eau 
demineralisee et le conservateur sous agitation pendant 
3 heures . La phase huile est alors introduite lentement 
dans la phase aqueuse sous agitation a l'aide d'un 
melangeur de type Moritz a la vitesse de 4000 RPM 
pendant 20 minutes . 

La formule obtenue est une emulsion ayant une 
belle texture f luide et aqueuse . 
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HEVENDICATJONS 

1. Utilisation d'un polymer e comprenant des unites 
tiydrosolubles et des unites a LCST, les unites a LCST 
presentant dans 1 3 eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans 1 ' eau, 
pour abaisser la tension superf icielie ou la tension 
interf aciaie de 1 ' eau . 

2 . Utilisation selon la revendication 1, dans 
laquelle 1 ' abais semen t de la tension superf icielie ou 
de la tension interf aciaie de 1 ' eau est d'au mo ins 
15 mN/m pour une concentration massique en polymere 
dans 1 ' eau de 0,1% dans la gamme de temperature all ant 
de 5 a 80°C. 

3 . Utilisation selon la revendication 1, dans 
laquelle 1 ' abaissement de la tension superf icielie ou 
de la tension interfaciale de l'eau est d'au mo ins 
2 0 mN/m pour une concentration massique en polymere 
dans l'eau de 0,1% lorsque la temperature est 
superieure a la temperature de demixtion des unites a 
LCST a cette concentration . 

4. Utilisation d'un polymere comprenant des unites 
hydrosolubles et des unites a LCST, les unites a LCST 
presentant dans 1 ' eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans l'eau, 
pour f abriquer une mousse. 
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5 . Utilisation d'un polymere comprenant des unites 
hydrosolubles et des unites a LCST, les unites a LCST 
presentant dans 1 1 eau une temperature de demixtion de 5 
a 4 0°C a une concentration massigue de 1% dans 1 ' eau, 
pour f abriguer une mousse comprenant de plus un 
tensioactif moussant a une concentration massique egale 
ou inf erieure a 5% . 

6 . Utilisation d'un polymere comprenant des unites 
hydrosolubles et des unites a LCST , les unites a LCST 
presentant dans 1 1 eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans 1 ' eau , 
pour f abriquer une emulsion sans tensioactif 
emulsionnant additionnel ou contenant un tensioactif 
emulsionnant additionnel a une concentration massique 
egale ou inf erieure a 1%. 

7 . Composition moussante comprenant une phase 
aqueuse contenant un polymere comprenant des unites 
hydrosolubles et des unites a LCST , les unites a LCST 
presentant dans 1 s eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans I 7 eau. 

8. Composition moussante selon la revendication 7, 
dans laquelle le polymere se presente sous la forme 
d'un polymere sequence (ou blocs) comprenant des unites 
hydrosolubles alternees avec des unites a LCST, ou sous 
la forme d'un polymere greffe dont le squelette est 
forme d' unites hydrosolubles et est porteur de gref f ons 
constitues d' unites a LCST, cette structure pouvant 
etre par t i e 1 1 ement reticulee, ou encore sous la forme 
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d'un polymere greffe dont le squelette est forme 
d' unites a LOST et est porteur de greffons constitues 
d' unites hydro so lubies , cette structure pouvant etre 
parti el lement reticulee. 

5 

9. Composition moussante selon 1'une quelconque 
des revendications 7 et 8, dans laguelle les unites 
hydro s o lubl e s sont obtenues par polymerisation 
radicalaire d' au moins un monomere choisi parmi : 
10 - 1 1 acide (meth) acrylique ; 

- les monomeres vinyligues de formule (I) suivante : 

H 2 C=CR (I) 

CO 

1 

X 

dans laquelle : 
15 - R est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 , et 

- X est choisi parmi : 

- les oxydes d' alkyle de type -OR ' ou R' est un 
radical hydrocarbone , lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, 

2 0 eventuellement substitue par au moins un a tome 
d'halogene {iode, brome, chlore, fluor) ; un groupement 
sulfonique (-S0 3 ~) t sulfate (~S0 4 ~) , phosphate (~-P0 4 H 2 ) ; 
hydroxy ( -OH) ; amine primaire (*NH 2 ) ; amine 
secondaire ( -NHRi ) , tertiaire ( -NR X R 2 ) ou quaternaire 

25 ( -N + RiR 2 R 3 ) avec R lf R 2 et R 3 etant, independamment 1 1 un 
de 1 5 autre , un radical hydrocarbone, lineaire ou 
ramif ie, sature ou insature ayant 1 a 6 atomes de 
carbone, sous reserve que la somme des atomes de 
carbone de R' + R x + R 2 + R 3 ne depasse pas 7 ; et 
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- les groupements -NH 2 , -NHR 4 et -NR 4 R 5 dans 
lesquels R 4 et R 5 sont independamment l'un de 1 ' autre 
des radicaux hydrocarbones , lineaires ou ramifies, 
satures ou insatures ayant 1 a 6 atomes de carbone, 
sous reserve que le nombre total d' atomes de carbone de 
R 4 + R 5 ne depasse pas 7, lesdits R 4 et R 5 etant 
eventuellement substitues par un atome d 1 halogene 
{iode, brome , chlore, fluor) ; un groupement hydroxy 
(-0H) ; sulfonique (-SO3") ; sulfate (-SCV) ; phosphate 
(-P0 4 H 2 ) ; amine primaire (-NH 2 ) ; amine secondaire 
(NHRi) , tertiaire { -NRiR 2 ) et/ou quaternaire (-N + R!R 2 R 3 ) 
avec Ri, R 2 et R 3 etant, independamment l'un de 1 ' autre, 
un radical hydrocarbone, lineaire ou rami fie, sature ou 
insature ayant 1 a 6 atomes de carbone, sous reserve 
que la somme des atomes de carbone de 
r 4 + R 5 + Ri + R 2 + R3 ne depasse pas 7 ,- 

- 1 ' anhydride maleique ; 

- 1 ■ acide itaconique ; 

- l'alcool vinyl ique de formule CH 2 =CHOH ; 

- 1 ' acetate de vinyle de formule CH 2 =CH-OCOCH 3 ; 

- les N-vinyllactames tels que la N-vinylpyrrolidone, 
la N-vinylcaprolactame et la N-butyrolactame ; 

- les vinylethers de formule CH 2 =CHOR 6 dans laquelle R 6 
est un radical hydrocarbone, lineaire ou ramifie, 
sature ou insature, ayant de 1 a 6 atomes de carbone ; 

- les derives hydrosolubles du styrene, notamment le 
styrene sulfonate ; 

- le chlorure de dimethyldiallyl ammonium ; et 

- la vinylacetamide . 
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10. Composition moussante selon 1'une guelcongue 
des revendications 7 et 8, dans laquelle les unites 
hydrosolubles sont constituees en tout ou en partie 
d'un ou plusieurs des compos ants suivants : 

- les polyurethannes hydrosolubles , 

- la gorarcie de xan thane, 

- les alginates et leurs derives tels que 1 ' alginate de 
pr opy 1 eneg ly c o 1 , 

- les derives de cellulose et notamment la 
carboxymethylcellulose, 1 ' hydroxypropylcellulose , 
1 ' hydroxyethylcellulose et 1 ' hydroxyethylcellulose 
quaternisee , 

- les galactomannanes et leurs derives tels que la 
gomme Konjac, la gomme de guar, 1 ' hydr oxypr opy 1 guar , 
1 'hydroxypropylguar modifie par des groupements 
methylcarboxylate de sodium, et le chlorure de guar 
by dr oxypr opy 1 trimethyl ammonium, et 

- la polyetbylene-imine . 

11. Composition moussante selon rune quelconque 
des revendications 7 a 10, dans laquelle les unites 
hydrosolubles ont une masse molaire allant de 
1 000 g/mole a 5 000 000 g/mole lorsqu'eiles 

constituent le squelette hydrosoluble d'un polymere 
greffe, ou une masse molaire allant de 500 g/mole a 
100 000' g/mole lorsqu'elles constituent un bloc d'un 
polymere multiblocs ou lorsqu'elles constituent les 
greffons d'un polymere greffe. 

12. Composition moussante seion 1 'une quelconque 
des revendications 7 a 11, dans laquelle les unites a 
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LCST sont constitutes d'un ou plusieurs des polymeres 
suivants : 

- les polyethers tels que le polyoxyde d' ethylene 
(POE) , le polyoxyde de propylene ( POP) , et les 
copolymeres statistiques d'oxyde d' ethylene (OE) et 
d ' oxyde de propylene (OP) , 

- les polyvinylmethylethers ( 

- les derives polymeriques N-substitues de 
1 ' acrylainide tels que le poly N-isopropyl acrylamide, 
le poly N-ethyl acrylamide et les copolymeres de N- 
isopropyl acrylamide ou de N-ethyl acrylamide et d'un 
monomere vinylique repondant a la f ormule (I) donnee 
dans la revendication 9, ou d'un monomere choisi parmi 
1 ' anhydride maleique, 1'acide itaconique, la 
vinylpyrrolidone, le styrene et ses derives, le 
chlorure de dime thy Idiallyl ammonium, la 
vinylacetamide, les vinylethers et les derives de 
1 ' acetate de vinyl e ; et 

- le polyvinylcaprolactame et les copolymeres de 
vinyl caprolactame et d'un monomere vinylique repondant 
a la f ormule (I) monomere vinylique repondant a la 
f ormule (I) donnee dans la revendication 9, ou d'un 
monomere choisi parmi 1' anhydride maleique, 1'acide 
itaconique, la vinylpyrrolidone , le styrene et ses 
derives, le chlorure de dimethyl di a llyl ammonium, la 
vinylacetamide, les vinylethers et les derives de 
1' acetate de vinyle. 



13. Composition moussante selon 1'une quelconque 
des revendications 7 a 11, dans laquelle les unites a 
LCST sont constitutes de poly oxydes de propylene de 
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formule (POP) n avec n etant un nombre entier de 10 a 
50, ou copolymeres statistiques d'oxyde d' ethylene (OE) 
et d'oxyde de propylene (0P) f representes par la 
formule : 

(OE)* (0P) n 

dans laquelle m est un nombre entier allant de 1 a 40 , 
de preference de 2 a 20, et n est un nombre entier 
allant de 10 a 60, de preference de 20 a 50. 

14. Composition moussante selon la revendication 
13, dans laquelle la masse molaire des unites a LOST 
est de 500 a 5 300 g/mole, de preference de 1 500 a 
4 000 g/mole. 

15 . Composition moussante selon la revendication 
12, dans laquelle les unites a LCST sent constitutes 
par le poly-N-isopropylamide ou le poly-N- 
ethylacrylamide ou un copolymere de N- 
isopropylacrylamide ou de N-ethylacryl amide et d 1 un 
monomere repondant a la formule (1) donnee dans la 
revendication 9, ou d'un monomere choisi parmi 
1' anhydride maleique, 1'acide itaconique, la 
vinylpyrrolidone, le styrene et ses derives, le 
chlorure de dimethyldiallyl ammonium, la 
vinylacetamide, 1 ! alcool vinylique, 1 5 acetate de 
vinyle, les vinylethers et les derives de 1 ' acetate de 
vinyl e . 

16, Composition moussante selon la revendication 
15, dans laquelle la masse molaire des unites a LCST 
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est de 1 000 g/mole a 500 000 g/moie, de preference de 
2 000 a 50 000 g/mole. 

17 . Composition moussante selon l'une quelconque 
des revendications 7 a 11, dans laquelle les unites a 
LCST sont constitutes par un poiyvinylcaprolactame ou 
un copolymere de vinylcaprolactame et d'un monomere 
vinyl ique repondant a la f ormule (I) donnee dans la 
revendication 9 , ou d'un monomere choisi parmi 
1 ' anhydride maleique, 1 ' acide itaconique, la 

vinylpyrrolidone, le styrene et ses derives , le 
chlorure de dimethyldiallyl ammonium, la 

vinylacetamide , 1 ' alcool vinylique, I s acetate de 
vinyie, les vinylethers et les derives de 1 ' acetate de 
vinyl e . 

18. Composition moussante selon la revendication 
17, dans laquelle la masse molaire des unites a LCST 
est de 1 000 a 500 000 g/mole, de preference de 2 000 a 
50 000 g/mole. 

19. Composition moussante selon l'une quelconque 
des revendications 7 a 18, dans laquelle la proportion 
massique des unites a LCST du polymere est de 5 a 7 0%, 
de preference de 20 a 65% et mieux encore de 30 a 60%, 
par rapport au polymere. 

20. Composition moussante selon l'une quelconque 
des revendications 7 a 19, dans laquelle la temperature 
de demixtion des unites a LCST est de 5 a 40°C, pour 
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une concentration mass i que des unites a LCST dans I'eau 
de 1%. 

21 . Composition moussante selon l'une guelcongue 
des revendications 7 a 20, dans laquelle la 
concentration massique en polymere de la phase aqueuse 
est egale ou inferieure a 5%, de preference de 0 , 01 a 
5%, 

22. Composition moussante selon 1 'une guelcongue 
des revendications 7 a 21, dans laquelle la phase 
aqueuse comprend en outre un tensioactif moussant a une 
concentration massique ne depassant pas 5% . 

23 . Emulsion huile-dans~eau comprenant une phase 
aqueuse et une phase huileuse dispersee dans la phase 
aqueuse, dans laquelle la phase aqueuse comprend un 
polymere comprenant des unites hydrosolubles et des 
unites a LCST, les unites a LCST presentant dans 1 1 eau 
une temperature de demixtion de 5 a 40 °C a une 
concentration massique de 1% dans I'eau. 

24. Emulsion eau-dans huile-dans eau comprenant 
une emulsion eau-dans huile dispersee dans une phase 
aqueuse externe, dans laquelle la phase aqueuse externe 
comprend un polymere comprenant des unites 
hydrosolubles et des unites a LCST , les unites a LCST 
presentant dans I'eau une temperature de demixtion de 5 
a 40°C a une concentration massique de 1% dans I'eau. 



SP 18947 MDT 



2819429 



64 

25 . Emulsion selon la revendication 23 ou 24, dans 
laquelle le polymere se presente sous la forme d'un 
polymere sequence (ou blocs) comprenant des unites 
hydrosolubles alternees avec des unites a LCST, ou sous 
la forme d'un polymere greffe dont le squelette est 
forme d' unites hydrosolubles et est porteur de gref fons 
constitues d' unites a LCST, cette structure pouvant 
etre partiellement reticulee, ou encore sous la forme 
d'un polymere greffe dont le squelette est forme 
d' unites a LCST et est porteur de greffons constitues 
d' unites hydrosolubles, cette structure pouvant etre 
partiellement reticulee. 

26. Emulsion selon 1'une quelconque des 
revendications 23 a 25, dans laquelle les unites 
hydrosolubles sont obtenues par polymerisation 
radicalaire d'au mo ins un monomere choisi parmi : 

- 1 ■ acide (meth) acrylique ; 

- les monomeres vinyliques de formule (I) suivante : 

H 2 C=CR (!) 

CO 

l 

X 

dans laquelle : 

- r est choisi parmi H, -CH 3 , -C 2 H 5 ou ~C 3 H 7 , et 

- X est choisi parmi : 

- les oxydes d'alkyle de type -OR' ou R' est un 
radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, 
eventuellement substitue par au mo ins un a tome 
d'halogene (iode, brome, chlore, f luor) ; un groupement 
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sulfonique (~S0 3 ~) , sulfate (~S0 4 ~) , phosphate (-P0 4 H 2 ) ; 
hydroxy (-OH) ; amine primaire (-NH 2 ) ; amine secondaire 
(-NHRi) , tertiaire (»NRiR 2 ) ou quaternaire ( -N + RiR 2 R 3 ) 
avec R lr R 2 et R 3 etant, independamment 1 1 un de 1 • autre, 
un radical hydro carbone , lineaire ou ramifie, sature ou 
insature ayant 1 a 6 atomes de carbone , sous reserve 
que la somme des atomes de carbone de R 4 + Ri + R 2 + R 3 
ne depasse pas 7 ; et 

- les groupements -NH 2 , ~NHR 4 et ~NR ? R 5 dans 
lesquels R 4 et R 5 sont independamment l 5 un de 1 ' autre 
des radicaux hydrocarbones , lineaires ou ramifies, 
satures ou insatures ayant 1 a 6 atomes de carbone, 
sous reserve que le nombre total d 5 atomes de carbone de 
R 4 + R 5 ne depasse pas 7, lesdits R 4 et R 5 etant 
eventue 1 1 ement substitues par un atome d'halogene 
(iode, brome , chlore, fluor) ; un groupement hydroxy 
(-OH) ; sulfonique {-S0 3 ") ; sulfate (~S0 4 ~) ; phosphate 
{ ~P0 4 H 2 ) ; amine primaire ( -NH 2 ) ; amine secondaire 
(NHRi), tertiaire { -NRiR 2 ) et/ou quaternaire (~N"RiR 2 R 3 ) 
avec Ri, R 2 et R 3 etant, independamment 1 * un de 1 ■ autre, 
un radical hydrocarbone , lineaire ou ramifie, sature ou 
insature ayant 1 a 6 atomes de carbone, sous reserve 
que la somme des atomes de carbone de 
R 4 + R 5 + R x + R 2 + R 3 ne depasse pas 7 ; 

- 1' anhydride maleique ; 

- l'acide itaconique ; 

- 1 f alcool vinylique de formule CH 2 =CHOH ; 

- 1' acetate de vinyle de formule CH 2 =CH-OCOCH 3 ; 

- les N-vinyllac tames tels que la N-vinylpyrrolidone , 
la N-vinylcaprolactame et la N-butyrolactame ; 
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- les vinyl ethers de f orinule CH 2 =CHOR dans laquelle R 6 
est un radical hydro carbone , lineaire ou ramif ie, 
sature ou insature, ay ant de 1 a 6 atomes de carbone ; 

- les derives hydrosolubles du styrene, notamment le 
5 styrene sulfonate ; 

- le chlorure de dimethyldiallyl ammonium ; et 

- la vinylacetamide . 

27. Emulsion selon 1'une guelcongue des 
10 revendications 23 a 25, dans laquelle les unites 

hydrosolubles sont constituees en tout ou en partie 
d' un ou plusieurs des composants suivants : 

- les po lyur e thannes hydrosolubles , 

- la gomrne de xan thane, 

15 - les alginates et leurs derives tels que 

1' alginate de propyleneglycol , 

- les derives de cellulose et notamment la 
carboxymethylcellulose , 1 ' hydroxypropylcellulose, 
1 ' hydroxyethylcellulose et 1 ' hydroxyethylcellulose 

20 guatemisee, 

~ les galactomannanes et leurs derives tels que la 
gomme Konjac, la gomme de guar, 1 ' hydro xyp ropy 1 guar , 
1 ' hydroxypropylguar modifie par des groupements 
methyl carboxy late de sodium, et le chlorure de guar 

25 hydroxypropyl trimethyl ammonium, et 

- la polyethylene-imine . 

28. Emulsion selon l'une quelconque des 
revendications 23 a 27, dans laquelle les unites 

3 0 hydrosolubles ont une masse molaire allant de 
1 000 g/mole a 5 000 000 g/mole lorsqu'elles 
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constituent le squelette hydrosoluble d'un polymere 
greffe, on une masse molaire ailant de 500 g/mole a 
100 000 g/mole lorsqu' elles constituent un bloc d'un 
polymere multiblocs ou lorsqu' elles constituent les 
gref f ons d'un polymere gref f e. 

29 . Emulsion selon 1 'une quelcongue des 
revendi cations 2 3 a 28, dans laquelie les unites a LCST 
sont constitutes d'un ou plusieurs des polymeres 
suivants : 

- les polyethers tels que le polyoxyde d' ethylene 
(POE) , le polyoxyde de propylene ( POP) , et les 
copolymeres statistiques d'oxyde d' ethylene (OE) et 
d'oxyde de propylene (OP), 

- les polyvinylmethylethers , 

- les derives polymer iques N-substitues de 
1 ' acrylamide tels que le poly N-isopropyl acrylamide, 
le poly N-ethyl acrylamide et les copolymeres de N- 
isopropyi acrylamide ou de N-ethyl acrylamide et d'un 
monomere vinylique repondant a la f ormule (I) donnee 
dans la revendication 9, ou d'un monomere choisi par mi 
1 ' anhydride maleique, 1 ' acide itaconique, la 
vinylpyrrolidone, le styrene et ses derives, le 
chlorure de dimethyldiallyl ammonium, la 
vinylacetamide, les vinylethers et les derives de 
1 ' acetate de vinyl e ; et 

- le polyvinylcaprolactame et les copolymeres de 
vinyl caprolactame et d'un monomere vinylique repondant 
a la f ormule (I) donnee dans la revendication 9 , ou 
d'un monomere choisi parmi 1 ' anhydride maleique, 
1 ' acide itaconique, la vinylpyrrolidone , le styrene et 



SP 18947 MDT 



2819429 



68 

ses derives , le chlorure de dime thy ldiallyl ammonium, 
la vinyl ace tamide, les vinylethers et les derives de 
1 ' acetate de vinyle. 

30 . Emulsion selon I'une quelconque des 
revendications 23 a 28, dans laquelle les unites a LCST 
sont constitutes de poly oxyde de propylene de f ormule 
(POP) n , n etant un nombre entier de 10 a 50, ou de 
copolymeres statistiques d ' oxyde d' ethylene (OE) et 
d ' oxyde de propylene (OP) , representes par la f ormule : 

(GE) m (OP) n 

dans laquelle m est un nombre entier allant de 1 a 40, 
de preference de 2 a 20, et n est un nombre entier 
allant de 10 a 60, de preference de 20 a 50. 

31. Emulsion selon la revendication 30 , dans 
laquelle la masse molaire des unites a LCST est de 500 
a 5 300 g/mole, de preference de 1 500 a 4 000 g/mole. 

32. Emulsion selon la revendication 29, dans 
laquelle les unites a LCST sont constitutes par le 
poly-N-isopropylacrylamide ou le poly-N- 
et hyl aery lamide , ou un copolymere de N-isopropylamide 
ou de N-ethylacrylamide et d s un monomere repondant a la 
formule (I) donnee dans la revendication 9, ou d'un 
monomere choisi parmi 1 ' anhydride maleique, 1 ' acide 
itaconique, la viny lpyrrol idone , le styrene et ses 
derives, le chlorure de dime thy ldiallyl ammonium, la 
vinylacetamide, 1 ' alcool vinyl ique, 1 'acetate de 
vinyle, les vinylethers et les derives de 1 ' acetate de 
vinyle . 
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33. Emulsion selon la revendication 32, dans 
laquelle la masse molaire des unites a LCST est de 
1 000 g/mole a 500 000 g/mole, de preference de 2 000 a 
50 000 g/mole. 

34. Emulsion selon l'une quelconque des 
revendications 23 a 28, dans laquelle les unites a LCST 
sont constitutes par un poiyvinylcaprolactame ou un 
copolymere de vinylcaprolactame et d'un monomere 
vinyl i que repondant a la formule (I) donnee dans la 
revendication 9, ou d f un monomere cboisi parmi 
1 ' anhydride maleique, 1 ' acide itaconique, la 
vinylpyrrolidone , le styrene et ses derives, le 
chlorure de dimethyldiallyl ammonium, la 
vinylacetamide, 1 ' alcool vinylique, 1 ' acetate de 
vinyle, les vinylethers et les derives de 1 ' acetate de 
vinyle . 

35. Emulsion selon la revendication 34, dans 
laquelle la masse molaire des unites a LCST est de 
1 000 a 500 000 g/mol, de preference de 2 000 a 
50 000 g/mole. 

36. Emulsion selon 1 5 une quelconque des 
revendications 23 a 35, dans laquelle la proportion 
massique des unites a LCST du polymere est de 5 a 70%, 
de preference de 20 a 65% et mieux encore de 30 a 60% , 
par rapport au polymere. 
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37 . Emulsion selon l'une guelcongue des 
revendications 23 a 36, dans laquelle la temperature de 
demixtion des unites a LCST est de 5 a 40°C pour une 
concentration massique des unites a LCST dans l'eau de 
1% . 

38 . Emulsion selon l'une quelcongue des 
revendication 23 a 37, dans laquelle la concentration 
massique en polymere de la phase aqueuse est inferieure 
ou egale a 5%, de preference de 0,01 a 5% . 

39. Emulsion selon l'une quelcongue des 
revendications 23 a 38, dans laquelle la phase aqueuse 
comprend en outre un tensioactif emulsionnant a une 
concentration ne depassant pas 1%, 

40. Emulsion selon l'une quelconque des 
revendications 23 a 39, comprenant de plus un agent 
gelif iant . 

41. Utilisation cosmetique de la composition 
moussante selon l'une quelconque des revendications 7 a 
22, pour ie nettoyage et/ou le demaquillage de la peau, 
y compris le cuir chevelu, les ongles, les cheveux, les 
cils, les sourcils, les yeux, les muqueuses et les 
semi-mugueuses, et toute autre zone cutanee du corps et 
du visage. 

42. Utilisation cosmetique d'une emulsion 
cosmetique selon l'une quelconque des revendications 23 
a 40, pour le traitement, le soin, la protection et/ou 
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le maquillage de la peau du visage et/ou du corps , des 
muqueuses (levres) , du cuir chevelu et/ou des fibres 
keratiniques . 

5 43. Precede cosmetique de nettoyage et/ou de 

demaquillage de la peau, du cuir chevelu et/ou des 
cheveux , caracterise par le fait qu' on applique la 
composition de 1 ' invention, sur la peau, sur le cuir 
chevelu et/ou sur les cheveux , en presence d'eau, et 
10 qu' on elimine la mousse formee et les residus de 
salissure par ringage a 1'eau. 
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FOAMXHG EMULSIONS AND FOAMING COMPOSITIONS 
CONTAINING A POLYMER COMPRISING WATER-SOLUBLE UNITS 
AND UNITS WITH AN LCST , ESPECIALLY FOR COSMETIC 

USES 

DESCRIPTION 

Technical rield 

The present invention relates to a novel use of 
polymers comprising water-soluble units and units 
with an LCST, in particular in foaming emulsions 
and compositions, that are especially cosmetic. 

Prior art; 

Polymers comprising water-soluble units and units 
with an LCST have been described in the following 
documents: D. Hourdet et al . , Polymer, 1994, Vol* 
35, No. 12, pages 2624 to 2630 [1] ; F. L ! Alloret et 
al., Coll. Polyra. Sci . , 1995, Vol. 273, No. 12, 
pages 1163-1173 [2]; F. L ? Alloret et al . , Revue de 
1 1 Institut Frangais du Petrole, 1997, Vol. 52, No. 
2, pages 117-128 [3]; EP-A-0 583 814 [4] and EP-A-0 
629 649 [5] . 

As described in these documents, these polymers 
comprise water-soluble units and units with an 
LCST, which have in water a lower critical solution 
temperature. Thus, these units with an LCST are 
units whose solubility in water is modified beyond 
a certain temperature. They are units having a 
heat-induced demixing temperature (or cloud point) 
defining their region of water solubility. The 
minimum demixing temperature obtained as a function 
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of the polymer concentration is known as the "LCST" 
(Lower Critical Solution Temperature) . For each 
polymer concentration, a heat-induced demixing 
temperature is observed; it is higher than the 
5 LCST, which is the minimum point of the curve. 
Below this temperature, the polymer is water- 
soluble, and above this temperature, the polymer 
loses its water solubility. 

10 Thus, these polymers have water-gelling properties 
brought about by increasing the temperature. These 
properties may be exploited for uses in the 
petroleum field, as described in documents [4] and 
[5] . 

15 

WO-A-95/24430 [6] also describes copolymers 
comprising units with an LCST and pH-sensitive 
units, which have heat-induced gelling properties. 
These copolymers are used for the controlled 

20 release of active principles in the pharmaceutical 
field and in the cosmetic field, in the form of 
solid particles or in formulations such as liquids, 
gels or ointments. The gels obtained with these 
copolymers are opaque and have an LCST, unlike the 

25 polymers of the invention which comprise units with 
an LCST but whose overall behaviour is not of LCST 
type and which lead to transparent gels, 

US-A-5 939 485 [7] and WO 97/00275 [8] describe 
30 reversible-gelling polymer systems comprising a 
sensitive component capable of aggregating in 
response to a change in an external stimulus and a 
structural component. The external stimulus may be 
the temperature. The sensitive component may be a 
35 block copolymer such as a Poloxamer, for example a 
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Pluronic®, which aggregates microscopically beyond 
a critical temperature not corresponding to an 
LCST. A nonionic surfactant may also be used as a 
sensitive component. These polymers have heat- 
5 induced gelling properties and may be used in the 
pharmaceutical field to deliver medicinal products 
and in many other fields including the cosmetics 
field. Example 34 of WO 97/00275 [8] illustrates 
cosmetic formulations comprising the poloxamer- 
10 acrylic derivative system with addition of 
nonionic, anionic and cationic surfactants. 

In these formulations, the sensitive component of 
the polymer system has a different behaviour from 

15 that of units with an LCST during heating. Thus, 
when it is heated to about 30-40°C f it exhibits a 
temperature of micellization, that is to say an 
aggregation at the microscopic scale, and then, 
when it is heated further, a higher LCST 

20 temperature. This LCST corresponds to a macroscopic 
aggregation between the molecules. It is explained 
in WO-A-97/00275 [8] on pages 16 and 17 that the 
gelation and the LCST are observed at temperatures 
that differ by about 70°C. This shows that these 

25 polymers are different from those of our 
application . 

Document WO-A-98/487 68 [9] also discloses cosmetic 
compositions using a reversible heat-induced 
30 gelling polymer system, comprising polyacrylic acid 
and a poloxamer. This polymer is thus different 
from the polymers of the invention. 

WO-A-00/35961 [10] describes the preparation of 
35 polymers with properties of heat-induced thickening 
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by emulsion polymerization and the use of these 
polymers in pharmaceutical and cosmetic 
compositions . These polymers may be copolymers 
containing water-soluble units and units with an 
5 LCST based on alkylene oxide. It is envisaged to 
add nonionic surfactants to the polymers to 
reinforce their heat-induced thickening properties. 

Thus, it emerges from these documents that polymers 
10 comprising water-soluble units and units with an 
LCST have heat-induced gelling or heat-induced 
thickening properties . 

Description of the invention 

15 

According to the invention, it has been discovered 
that polymers comprising water-soluble units and 
units with an LCST, the units with an LCST having 
in water a demixing temperature of from 5 to 4 0°C 

20 at a concentration of 1% by mass in water, 
furthermore had the advantageous property of 
lowering the surface tension or the interface 
tension of the water, and of consequently being 
able to be used for the manufacture of foaming 

25 compositions and emulsions. 

Thus, one subject of the invention is the use of a 
polymer comprising water-soluble units and units 
with an LCST, the units with an LCST having in 
30 water a demixing temperature of from 5 to 40°C at a 
concentration of 1% by mass in water, to lower the 
surface tension or the interface tension of water. 

According to one advantageous characteristic of the 
35 invention, the lowering of the surface tension or 
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of the interface tension of water is of at least 
15 mN/m for a concentration of polymer in water of 
0.1% by mass in the temperature range from 5 to 
80°C. 

5 

Moreover, this effect of lowering the surface 
tension or the interface tension of water is 
reinforced when the temperature becomes higher than 
the demixing temperature of the units with an LCST. 

10 In this case, the lowering of the surface tension 
or of the interface tension of water is of at least 
20 mN/m for a concentration of polymer in water of 
0.1% by mass when the temperature is higher than 
the demixing temperature of the units with an LCST 

15 at this concentration. 

These interface properties of polymers comprising 
water-soluble units and units with an LCST may be 
exploited for the manufacture of foams, oil-in- 
20 water emulsions or water~in~oil-in-water (W/O/W) 
multiple emulsions, without surfactant or 
containing a very small amount of surfactant. 

Foams are dispersions of bubbles of gas, in 
25 particular of air, in an aqueous continuous phase. 
In cosmetic cleansing compositions, these bubbles 
are stabilized by surfactants whose concentration 
ranges from 5% to 20% by mass. These amphiphilic 
species of low molecular mass (M<2000 g/mol) have 
30 the drawback of having a relatively aggressive 
nature with respect to the skin. 

Oil-in-water (O/W) emulsions are dispersions of 
oily globules in an aqueous continuous phase. These 
35 cosmetic O/W emulsions or W/O/W multiple emulsions 
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may be stabilized by amphophilic species of varied 
nature : 

- surfactants, which are characterized by 
their low molar mass (<2000 g/mol) , 

- amphiphilic gelling agents of microgel 
type, such as Pemulen TR1 (Goodrich), and 

- dimethicone copolyol derivatives used in 
the presence of silicone oil. 

Each of these compounds has limitations for use: 

- surfactants have a relatively aggressive 
nature with respect to the skin; 

- amphiphilic gelling agents of microgel type 
are limited in number and all lead to 
gelled textures of the same type, 
dimethicone copolyol derivatives are 
specific for silicone oils. 

Moreover, the stability of the emulsions is 
generally reduced when the temperature increases, 
which may lead to phenomena of phase separation 
during storage of the emulsions on account of 
variations in temperature. 

Thus, for cosmetic uses, it is advantageous to have 
available agents: 

that allow cosmetic emulsions and foams to 
be stabilized, especially over a wide 
temperature range (5°C-80°C), 
- that have little aggressive nature on the 
skin, and 
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that can give a wide range of textures, 
fluid or thickened/gelled. 

According to the invention, it has been found that 
polymers comprising water-soluble units and units 
with an LCST with suitable demixing temperatures 
make it possible to obtain foams and emulsions 
without surfactant or containing only a very small 
amount of surfactant, and thus having little 
aggressive nature on the skin, that are stable in 
the temperature range from 5 to 80 °C and that can 
give a wide range of textures . 

Thus, a subject of the invention is also a foaming 
composition comprising an aqueous phase containing 
a polymer comprising water-soluble units and units 
with an LCST, the units with an LCST having in 
water a demixing temperature of from 5 to 40°C at a 
concentration of 1% by mass in water. 

The invention also relates to an oil-in-water 
emulsion comprising an aqueous phase and an oily 
phase dispersed in the aqueous phase, in which the 
aqueous phase comprises a polymer comprising water- 
soluble units and units with an LCST, the units 
with an LCST having in water a demixing temperature 
of from 5 to 40°C at a concentration of 1% by mass 
in water. 

The invention also relates to a water-in-oil-in- 
water emulsion comprising a water-in-oil emulsion 
dispersed in an outer aqueous phase, in which the 
outer aqueous phase comprises a polymer comprising 
water-soluble units and units with an LCST, the 
units with an LCST having in water a demixing 
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temperature of from 5 to 40°C at a concentration of 
1% by mass in water. 

The polymers used in the invention may be block 
polymers or grafted polymers, which comprise, on 
the one hand, water-soluble units and, on the other 
hand, units with an LCST as defined above . 

The polymers used in the context of the invention 
may thus be block polymers comprising, for example, 
water-soluble blocks alternating with LCST blocks. 

These polymers may also be in the form of grafted 
polymers whose backbone is formed from water- 
soluble units, bearing LCST grafts. These polymers 
may also be in the form of grafted polymers whose 
backbone is formed from units with an LCST, bearing 
water-soluble grafts . 

These structures may be partially crosslinked. 

It is pointed out in the present text that the 
terms "water-soluble unit 51 and n LCST unit 11 do not 
include the groups linking together, on the one 
hand, the water-soluble units and, on the other 
hand, the units with an LCST, the linking units 
being derived from the reaction of the reactive 
sites borne, on the one hand, by precursors of the 
water-soluble units and, on the other hand, by 
precursors of the units with an LCST. 

Water-soluble units in these polymers are units 
that are soluble in water at a temperature of from 
5°C to 80°C, to a proportion of at least 10 g/1 and 
preferably at least 20 g/1. 
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However, the term "water-soluble units" also means 
units not necessarily having the solubility 
mentioned above, but which in aqueous solution at 
1% by weight, from 5°C to 80°C, allow the 
production of a solution that is macroscopically 
homogeneous and transparent, that is to say having 
a maximum light transmittance value, irrespective 
of the wavelength of between 400 and 800 nm, 
through a sample 1 cm thick, of at least 85% and 
preferably of at least 90%. 

These water-soluble units do not have a heat- 
induced demixing temperature of LCST type. 

These water-soluble units may be obtained by free- 
radical polymerization of vinyl monomers, or by 
polycondensation, or alternatively may consist of 
natural polymers or modified existing natural 
polymers . 

By way of example, mention may be made of the 
following monomers, which may be used to form the 
said water-soluble units, alone or as a mixture: 

(meth) acrylic acid; 

vinyl monomers of formula (I) below: 

H 2 C=CR (i) 
CO 
X 

in which: 

R is chosen from H, -CH 3 , -C 2 H 5 or -C 3 H 7 , and 
X is chosen from: 
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- alkyl oxides of -OR 1 type in which R 1 is a 
linear or branched, saturated or 
unsaturated hydrocarbon radical containing 
from 1 to 6 carbon atoms, optionally 
5 substituted with at least one halogen atom 

(iodine, bromine, chlorine or fluorine); a 
sulphonic (~S0 3 ~) , sulphate (-S0 4 ~) , 

phosphate (-P0 4 H 2 ) ; hydroxyl (-OH) ; primary 
amine ( -NH 2 ) ; secondary amine ( -NHRi ) , 

10 tertiary amine (-NRiR 2 ) or quaternary amine 

(-N + RiR 2 R 3 ) group with Ri, R 2 and R 3 being, 
independently of each other, a linear or 
branched, saturated or unsaturated 

hydrocarbon radical containing 1 to 6 

15 carbon atoms, with the proviso that the sum 

of the carbon atoms of R 1 + Ri + R 2 + R 3 
does not exceed 7; and 

- -NH 2 , -NHR4 and -NR4R5 groups in which R 4 and 

20 R5 are, independently of each other, linear 

or branched, saturated or unsaturated 
hydrocarbon radicals containing 1 to 6 
carbon atoms, with the proviso that the 
total number of carbon atoms in R 4 + R5 does 

25 not exceed 7, the said R 4 and R 5 optionally 

being substituted with a halogen atom 
(iodine, bromine, chlorine or fluorine) ; a 
hydroxyl (-OH) ; sulphonic (-SO3") , sulphate 
(~S0 4 ~); phosphate (-P0 4 H 2 ) ; primary amine 

30 (-NH 2 ) ; secondary amine (-NHRi), tertiary 

amine (-NR1R2) and/or quaternary amine 
( N + RiR 2 R 3 ) group with R lf R 2 and R 3 being, 
independently of each other, a linear or 
branched, saturated or unsaturated 

35 hydrocarbon radical containing 1 to 6 
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carbon atoms, with the proviso that the sum 
of the carbon atoms of R 4 + R5 + Ri + R 2 + R3 
does not exceed 7; 

maleic anhydride; 

itaconic acid; 

vinyl alcohol of formula CH 2 =CHOH; 
vinyl acetate of formula CH 2 =CH-OCOCH 3 ; 
N-vinyllactams such as N-vinylpyrrolidone, 
N-vinylcaprolactam and N-butyrolactam; 
vinyl ethers of formula CH 2 =CHOR 6 in which R 6 
is a linear or branched, saturated or 
unsaturated hydrocarbon radical containing 
from 1 to 6 carbons; 

water-soluble styrene derivatives, especially 
styrene sulphonate ; 

dimethyldiallylammonium chloride; and 
vinylacetamide . 

Among the polycondensates and the natural polymers 
or modified natural polymers that may constitute 
all or part of the water-soluble units, mention may 
be made of: 

- water-soluble polyurethanes , 

- xanthan gum, especially the product sold 
under the names Keltrol T and Keltrol SF by 
Kelco; or Rhodigel SM and Rhodigel 200 from 
Rhodia; 

- alginates (Kelcosol from Monsanto) and 
derivatives thereof such as propylene 
glycol alginate (Kelcoloid LVF from Kelco) ; 

cellulose derivatives and especially 
carboxymethylcellulose (Aquasorb A500 f 
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Hercules) , hydroxypropylcellulose , hydroxy- 
ethylcellulose and quaternized 

hydr oxyethyl cellulose; 

5 - galactomannans and derivatives thereof, 

such as Konjac gum, guar gum, 
hydroxypropylguar, hydroxypropylguar 
modified with sodium methylcarboxylate 
groups (Jaguar XC97-1, Rhodia) , 

10 hydroxypropyltrimethylammonium guar 

chloride . 

Mention may also be made of polyethyleneimine . 

15 The water-soluble units preferably have a molar 
mass ranging from 1000 g/mol to 5 000 000 g/mol 
when they constitute the water-soluble backbone of 
a grafted polymer, 

20 These water-soluble units preferably have a molar 
mass ranging from 500 g/mol to 100 000 g/mol when 
they constitute one block of a multiblock polymer 
or alternatively when they constitute the grafts of 
a grafted polymer or comb polymer- 

25 

The units with an LCST of the polymers used in the 
invention may be defined as being units whose water 
solubility is modified beyond a certain 
temperature- They are units with a heat-induced 

30 demixing temperature (or cloud point) defining 
their region of solubility in water. The minimum 
demixing temperature obtained as a function of the 
polymer concentration is referred to as the 11 LCST" 
(Lower Critical Solution Temperature) . For each 

35 polymer concentration, a heat-induced demixing 
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temperature is observed; it is higher than the 
LCST, which is the minimum point of the curve. 
Below this temperature, the polymer is soluble in 
water; above this temperature, the polymer loses 
its solubility in water. 

The expression "soluble in water at a temperature 
T" means that the units have a solubility at T of 
at least 1 g/1 and preferably of at least 2 g/1. 

The measurement of the LCST may be performed 
visually: the temperature at which the cloud point 
of the aqueous solution appears is determined; this 
cloud point is reflected by the opacification of 
the solution, or the loss of transparency. 

In general, a transparent composition will have a 
maximum light transmittance value, irrespective of 
the wavelength of between 400 and 800 mm, through a 
sample 1 cm thick, of at least 85% and preferably 
of at least 90%. 

The transmittance may be measured by placing a 
sample 1 cm thick in the light beam of a 
spectrophotometer working at the wavelengths of the 
light spectrum. 

The units with an LCST in the polymers used in the 
invention may consist of one or more of the 
following polymers: 

- polyethers such as polyethylene oxide 
(PEO), polypropylene oxide (PPO) or random 
copolymers of ethylene oxide (EO) and of 
propylene oxide (PO) , 
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polyvinyl methyl ether, 

poly-N-isopropylacrylamide and poly-N- 
e thy lacryl amide, and 
polyvinyl capro lactam. 

Preferably, the units with an LCST consist of 
polypropylene oxide (PPO) n with n being an integer 
from 10 to 50, or random copolymers of ethylene 
oxide (EO) and of propylene oxide (PO) , represented 
by the formula: 

(EO) m (PO) n 

in which m is an integer ranging from 1 to 40 and 
preferably from 2 to 20, and n is an integer 
ranging from 10 to 60 and preferably from 20 to 50. 

Preferably, the molar mass of these units with an 
LCST is from 500 to 5300 g/mol and especially from 
1500 to 4000 g/mol. 

It has been found that the random distribution of 
the EO and PO units is reflected by the existence 
of a lower critical solution temperature, beyond 
which a macroscopic phase separation is observed. 
This behaviour is different from that of block (EO) 
(PO) copolymers, which form micelles beyond a 
critical temperature known as the micellization 
temperature (macroscopic aggregation) . 

The units with an LCST may thus especially be 
derived from aminated, especially monoamino, 
diamino or triamino, random copolymers of ethylene 
oxide and of propylene oxide. Among the 
commercially available units with an LCST that may 
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be mentioned are the copolymers sold under the name 
Jeff amine by Huntsman, and especially Jeffamine 
XTJ-507 (M-2005), Jeffamine D-2000 and Jeffamine 
XTJ-509 (or T-3000) . 

5 

The units with an LCST may also be derived from 
random EO/PO copolymers containing OH end groups, 
such as those sold under the name Polyglycols P41 
and Bll by Clariant . 

10 

Polymeric and copolymeric N-substituted acrylamide 
derivatives having an LCST, and also 

polyvinylcaprolactam and vinyl caprolactam 
copolymers may also be used in the invention as 
15 units with an LCST. 

As examples of polymeric N-substituted acrylamide 
derivatives having an LCST, mention may be made of 
poly-N-isopropylacrylamide, poly-N-ethylacrylamide 

20 and copolymers of N-isopropyl acrylamide (or of N- 
ethylacrylamide) and of a vinyl monomer having the 
formula (I) given above, or of a monomer chosen 
from maleic anhydride, itaconic acid, 

vinylpyrrolidone, styrene and its derivatives, 

2 5 dimethyldiallylammonium chloride, vinylacetamide, 
vinyl ethers and vinyl acetate derivatives. 

The molar mass of these polymers is preferably from 
1000 g/mol to 500 000 g/mol and preferably from 
30 2000 to 50 000 g/mol. 

These polymers may be synthesized by free-radical 
polymerization using a pair of initiators such as 
aminoethanethiol hydrochloride, in the presence of 
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potassium persulphate, so as to obtain units with 
an LCST with a reactive amino end group. 

As examples of vinylcaprolactam copolymers, mention 
5 may be made of copolymers of vinylcaprolactam and 
of a vinyl monomer of formula (I) given above, or 
of a monomer chosen from maleic anhydride, itaconic 
acid, vinylpyrrolidone, styrene and its 

derivatives, dimethyldiallyl ammonium chloride, 
10 vinyl acet amide, vinyl alcohol, vinyl acetate, vinyl 
ethers and vinyl acetate derivatives . 

The molar mass of these vinylcaprolactam polymers 
or copolymers is generally from 1000 g/mol to 
15 500 000 g/mol and preferably from 2000 to 
50 000 g/mol. 

These compounds may be synthesized by free-radical 
polymerization using a pair of initiators such as 
20 aminoethanethiol hydrochloride, in the presence of 
potassium persulphate, so as to obtain units with 
an LCST with a reactive amino end group . 

The proportion by mass of units with an LCST in the 
25 final polymer is preferably from 5% to 70%, 
especially from 20% to 65% and particularly from 
30% to 60% by weight relative to the final polymer . 

As defined above, the demixing temperature of the 
30 said units with an LCST is from 5°C to 40°C and 
preferably from 10°C to 35°C, for a concentration 
by mass in water of 1% by weight of the said units 
with an LCST. 
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The polymers used in the context of the invention 
may be readily prepared by a person skilled in the 
art on the basis of his general knowledge, using 
grafting, copolymer i zat ion or coupling reaction 
5 processes., 

When the final polymer is in the form of a grafted 
polymer, especially having a water-soluble backbone 
with side chains with an LCST, it is possible to 

10 prepare it by grafting units with an LCST 
containing at least one reactive end group, 
especially an amino end group, onto a water-soluble 
polymer forming the backbone, bearing at least 10% 
(on a molar basis) of reactive groups such as 

15 carboxylic acid functions. This reaction may be 
carried out in the presence of a carbodiimide such 
as dicyclohexyl carbodiimide or l-(3- 

dimethylaminopropyl ) -3-ethylcarbodiimide 
hydrochloride, in a solvent such as N- 

20 methylpyrrolidone or water. 

Another possibility for preparing grafted polymers 
consists in copolymerizing, for example, a 
macromonomer with an LCST (chain with an LCST 
2 5 described above with a vinyl end group) and a 
water-soluble vinyl monomer such as acrylic acid or 
vinyl monomers of formula (I) . 

When the final polymer is in the form of a block 
30 polymer, it is possible to prepare it by coupling 
between water-soluble units and units with an LCST, 
these units having complementary reactive sites at 
each end. 
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In the case of grafting processes and coupling 
processes, the reactive sites of the units with an 
LCST may be amine functions, especially monoamines, 
diamines or triamines, and OH functions,, In this 
case, the reactive sites of the water-soluble units 
may be carboxylic acid functions . 

As has been seen previously, the foaming 
compositions of the invention comprise an aqueous 
phase containing a polymer comprising water-soluble 
units and units with an LCST, as defined above. 
Generally, the concentration by mass of polymer in 
the aqueous phase is less than or equal to 5%, 
preferably from 0.01 to 5% and better still from 
0.02 to 4% of the weight of the aqueous phase. 

The aqueous phase may furthermore comprise a 
foaming surfactant in a small amount, for example 
in a concentration by mass of less than or equal to 
5% and preferably less than or equal to 4% by 
weight relative to the weight of aqueous phase. 

The foaming surfactants used may be nonionic, 
anionic, amphoteric or zwitterionic surfactants. 
Preferably, the foaming surf actant ( s ) is (are) 
chosen from nonionic surfactants. 

Nonionic surfactants that may be mentioned, for 
example, are alkylpolyglycosides (APG) , esters of 
polyols and of fatty acids, esters of polyethylene 
glycols and of fatty acids, derivatives of fatty 
alcohols and of polyols (ethers), and 

oxyalkylenated (oxyethylenated and/ or 

oxypropylenated) derivatives of these compounds. 
Mention may also be made of maltose esters, 
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polyglycerolated fatty alcohols, glucamine 

derivatives, for instance 2-ethylhexyloxycarbonyl- 
N-methylglucamine, and mixtures thereof. 

5 Alkylpolyglucosides which may be mentioned, for 
example, are decylglucoside (Alkyl-C9/Cll- 

polyglucoside (1.4)), for instance the product 
solid under the name Mydol 10 by the company Kao 
Chemicals, the product sold under the name 

10 Plantaren 2000 UP and Plantacare 2000 UP by the 
company Henkel, and the product sold under the name 
Oramix NS 10 by the company SEPPIC; caprylyl/capryl 
glucoside, for instance the product sold under the 
name Oramix CG 110 by the company SEPPIC or under 

15 the name Lutensol GD 7 0 by the company BASF; 
laurylglucoside, for instance the products sold 
under the names Plantaren 1200 N and Plantacare 
1200 by the company Henkel; and coco-glucoside, for 
instance the product sold under the name Plantacare 

20 818/UP by the company Henkel, and mixtures thereof. 

The maltose derivatives are, for example, those 
described in document EP-A-566 438 [11], such as 
0-octanoyl-6'-D-maltose or O-dodecanoyl-6 ' — D— 
25 maltose described in document FR-2 739 566 [12] . 

Among the polyglycerolated fatty alcohols that may 
be mentioned are polyglycerolated dodecanediol 
(3.5 mol of glycerol), this product being sold 

30 under the name Chimexane NF by the company Chimex. 

Anionic surfactants which may be used, for example, 
are carboxylates , amino acid derivatives, alkyl 
sulphates, alkyl ether sulphates, sulphonates, 
isethionates, taurates, sulphosuccinates , alkyl 

35 sulphoacetates, phosphates and alkyl phosphates, 
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polypeptides, anionic derivatives of alkyl 
polyglucoside, fatty acid soaps, and mixtures 
thereof . 

Carboxylates which may be mentioned, for example, 
are alkali metal salts of N-acylamino acids; 
amidoether carboxylates (AEC) , for instance sodium 
lauryl amidoether carboxylate (3 EO) sold under the 
name Akypo Foam 30 by the company Kao Chemicals; 
polyoxyethylenated carboxylic acid salts, for 
instance oxyethylenated (6 EO) sodium lauryl ether 
carboxylate (65/25/10 C12-14-16) sold under the 
name Akypo Soft 4 5 NV by the company Kao Chemicals; 
polyoxyethylenated fatty acids of olive oil and of 
carboxymethyl, for instance the product sold under 
the name Olivem 400 by the company Biologia E 
Tecnologia; oxyethylenated (6 EO) sodium tridecyl 
ether carboxylate sold under the name Nikkol ECTD- 
6NEX by the company Nikkol; sodium 2- (2- 
hydroxyalkyloxy) acetate sold under the name 
Beaulight SHAA by the company Sanyo. 

The amino acid derivatives may be chosen, for 
example, from sarcosinates and especially acyl 
sarcosinates, for instance sodium lauroyl 
sarcosinate sold under the name Sarkosyl NL 97 by 
the company Ciba or sold under the name Oramix L 30 
by the company SEPPIC, sodium myristoyl 
sarcosinate, sold under the name Nikkol Sarcosinate 
MN by the company Nikkol, sodium palmitoyl 
sarcosinate, sold under the name Nikkol Sarcosinate 
PN by the company Nikkol; alaninates, for instance 
sodium lauroyl-N-methylamidopropionate sold under 
the name Sodium Nikkol Alaninate LN 30 by the 
company Nikkol or sold under the name Alanone Ale 
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by the company Kawaken, and triethanolamine N- 
lauroyl-N-methylalanine, sold under the name 
Alanone Alta by the company Kawaken; 
N--acylglutamates, for instance triethanolamine 
monococoylglutamate sold under the name 

Acylglutamate CT-12 by the company Ajinomoto, 
triethanolamine lauroyl glutamate sold under the 
name Acylglutamate LT-12 by the company Ajinomoto 
and monosodium N-lauroyl-L-glutamate sold under the 
name Amisoft LS-11 by the company Ajinomoto; 
aspartates, for instance the mixture of 
triethanolamine N-lauroylaspartate and 

triethanolamine N-myristoylaspartate, sold under 
the name Asparack LM-TS2 by the company Mitsubishi; 
citrates, and mixtures thereof. 

Glycine derivatives that may be mentioned are 
sodium N-cocoylglycinate and potassium N- 
cocoylglycinate, for instance the products sold 
under the names Amilite GCS-12 and Amilite GCK-12 
by the company Ajinomoto. 

Alkyl ether sulphates that may be mentioned, for 
example, are sodium lauryl ether sulphate (70/30 
C12-14) (2.2 EO) sold under the names Sipon AOS 225 
or Texapon N702 Pate by the company Henkel, 
ammonium lauryl ether sulphate (70/30 C12-14) 

(3 EO) sold under the name Sipon LEA 370 by the 
company Henkel, and ammonium (C12-C14 ) alkyl ether 

(9 EO) sulphate sold under the name Rhodapex AB/20 
by the company Rhodia Chimie. 

Sulphonates that may be mentioned, for example, are 
oc-olefin sulphonates, for instance sodium a-olefin 
sulphonate (C14-16) sold under the name Bio-Terge 
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AS-40 by the company Stepan, sold under the names 
Witconate AOS Protege and Sulframine AOS PH 12 by 
the company Witco or sold under the name Bio-Terge 
AS-40 CG by the company Stepan, secondary sodium 
5 olefin sulphonate sold under the name Hostapur SAS 
30 by the company Clariant; linear alkyl aryl 
sulphonates, for instance sodium xylene sulphonate 
sold under the names Manrosol SXS30 , Manrosol SXS40 
and Manrosol SXS93 by the company Manro. 

10 

Isethionates that may be mentioned are 
acylisethionates, for instance sodium cocoyl 
isethionate, such as the product sold under the 
name Jordapon CI P by the company Jordan. 

15 

Taurates that may be mentioned are the sodium salt 
of palm kernel oil methyl taurate sold under the 
name Hostapon CT Pate by the company Clariant; N~ 
acyl N-methyltaurates , for instance sodium N-cocoyl 
20 N-methyltaurate sold under the name Hostapon LT-SF 
by the company Clariant or sold under the name 
Nikkol CMT-30-T by the company Nikkol, and sodium 
palmitoyl methyltaurate sold under the name Nikkol 
PMT by the company Nikkol . 

25 

Sulphosuccinates that may be mentioned, for 
example, are oxyethylenated (3 EO) lauryl mono- 
sulphosuccinate (70/30 C12-C14) sold under the 
names Setacin 103 Special, Rewopol SB-FA 30 K 4 by 

30 the company Witco, the disodium salt of a C12-C14 
alkyl hemisulphosuccinate, sold under the name 
Setacin F Special Paste by the company Zschimmer 
Schwarz, oxyethylenated (2 EO) disodium 

oleamidosulphosuccinate sold under the name 

35 Standapol SH 135 by the company Henkel, 
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oxyethylenated (5 EO) lauramide monosulphosuccinate 
sold under the name Lebon A-5000 by the company 
Sanyo, the disodium salt of oxyethylenated (10 EO) 
lauryl citrate monosulphosuccinate sold under the 
name Rewopol SB CS 50 by the company Witco, and 
ricinoleic monoethanolamide monosulphosuccinate 
sold under the name Rewoderm S 1333 by the company 
Witco . 

Phosphates and alkyl phosphates that may be 
mentioned, for example, are monoalkyl phosphates 
and dialkyl phosphates, such as lauryl 
monophosphate sold under the name MAP 2 0 by the 
company Kao Chemicals, the potassium salt of 
dodecylphosphoric acid, as a mixture of monoester 
and diester (predominantly diester) sold under the 
name Crafol AP-31 by the company Cognis, the 
mixture of monoester and diester of octylphosphoric 
acid, sold under the name Crafol AP-20 by the 
company Cognis, the mixture of ethoxylated (7 mol 
of EO) 2-butyloctanol monoester and diester of 
phosphoric acid, sold under the name Isofol 12 7 
EO-Phosphate Ester by the company Condea, the 
potassium or triethanolamine salt of mono (C12- 
C13) alkyl phosphate sold under the references 
Arlatone MAP 230K-40 and Arlatone MAP 230T-60 by 
the company Uniqema, and potassium lauryl phosphate 
sold under the name Dermalcare MAP XC-99/09 by the 
company Rhodia Chimie. 

The polypeptides are obtained, by condensing a 
fatty chain onto the amino acids of cereals and 
especially of wheat and oat. Polypeptides that may 
be mentioned, for example, are the potassium salt 
of hydrolyzed lauroyl wheat protein, sold under the 
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name Aminof oam W OR by the company Croda, the 
triethanolamine salt of hycirolyzed cocoyl soybean 
protein, sold under the name May-Tein SY by the 
company Maybrook, the sodium salt of oat lauroyl 
amino acids, sold under the name Proteol Oat by the 
company SEPPIC, collagen hydrolyzate grafted onto 
coconut fatty acid, sold under the name Geliderm 
3000 by the company Deutsche Gelatine, soybean 
proteins acylated with hydrogenated coconut acids, 
sold under the name Proteol VS 22 by the company 
SEPPIC* 

The anionic alkyl-polyglucoside derivatives may 
especially be citrates, tartrates, 

sulphosuccinates, carbonates and glycerol ethers 
obtained from alkyl polyglucosides . Examples that 
may be mentioned are the sodium salt of 
cocoylpolyglucoside tartaric ester (1,4), sold 
under the name Eucarol AGE-ET by the company 
Cesalpinia, the disodium salt of 

cocoylpolyglucoside sulphosuccinic ester (1,4), 
sold under the name Essai 512 MP by the company 
SEPPIC, the sodium salt of cocoyl polyglucoside 
citric ester (1,4) sold under the name Eucarol AGE- 
EC® by the company Cesalpinia . Another anionic 
holoside derivative may be sodium dodecyl-D- 
galactoside uronate sold under the name Dodecyl-D- 
Galactoside Uronate de Sodium by the company 
Soliance . 

Fatty acid soaps that may be used as anionic 
surfactants are fatty acids of natural or synthetic 
origin, saiified with a mineral or organic base. 
The fatty chain may contain from 6 to 22 carbon 
atoms and preferably from 8 to 18 carbon atoms. The 
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mineral or organic base may be chosen from alkali 
metals and alkaline-earth metals, amino acids and 
amino alcohols. Salts that may be used, for 
example, are the sodium, potassium, magnesium, 
triethanolamine, N-methylglucamine , lysine and 
arginine salts. Soaps that may be mentioned, for 
example, are the potassium or sodium salts of 
lauric, myristic, palmitic or stearic acid 
(potassium or sodium laurate, myristate, palmitate 
or stearate) , and mixtures thereof. 

Amphoteric and zwitterionic surfactants that may be 
used, for example, are betaines, N- 

alkylamidobetaines and derivatives thereof, glycine 
derivatives, sultaines, alkyl polyaminocarboxylates 
and alkylamphoacetates, and mixtures thereof. 

Betaines that may be mentioned, for example, are 
cocobetaine, for instance the product sold under 
the name Dehyton AB-30 by the company Henkel, 
laurylbetaine, for instance the product sold under 
the name Genagen KB by the company Clariant, 
oxyethylenated (10 EO) laurylbetaine, for instance 
the product sold under the name Lauryl Ether 
(10 EO) Betaine by the company Shin Nihon Rica, 
oxyethylenated stearylbetaine (10 EO) , for instance 
the product sold under the name Stearyl Ether (10 
EO) Betaine by the company Shin Nihon Rica. 
Examples of N-alkylamido betaines and derivatives 
thereof that may be mentioned are cocoamidopropyl 
betaine sold under the name Lebon 2000 HG by the 
company Sanyo, or sold under the name Empigen BB by 
the company Albright & Wilson, and lauramidopropyl 
betaine sold under the name Rewoteric AMB12P by the 
company Witco. 
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Examples of sultaines that may be mentioned include 
cocoylamidopropylhydroxysulphobetaine sold under 
the name Crosultaine C-50 by the company Croda. 



Examples of alkyl polyaminocarboxylates (APAC) that 
may be mentioned are sodium 

cocoylpolyaminocarboxylate, sold under the name 
Ampholak 7 CX/C and Ampholak 7 CX by the company 
Akzo Nobel, sodium stearylpolyamidocarboxylate, 
sold under the name Ampholak 7 TX/C by the company 
Akzo Nobel, and sodium carboxymethyloleylpoly- 
propylamine sold under the name Ampholak X07/C by 
the company Akzo Nobel . 

Examples of alkylamphoacetates that may be 
mentioned are N-disodium N-cocoyl-N- 

carboxymethoxyethyl-N-carboxymethylethylenediamine 
(CTFA name: disodium cocamphodiacetate) f for 
instance the product sold under the name Miranol 
C2M Concentre NP by the company Rhodia Chimie, and 
N-sodium N-cocoyl-N-hydroxyethyl-N- 
carboxymethylethylenediamine (CTFA name: sodium 
cocamphoacetate) . 

Among these surfactants, those that may be in 
powder form are, for example, sodium 

cocoylisethionate, ricinoleic monoethanolamide 
monosulphosuccinate sold under the name Rewoderm S 
1333 by the company Witco, monosodium N-lauroyl-L- 
glutamate (Ami soft LS-11) and sodium palmitoyl 
methyltaurate sold under the name Nikkol PMT by the 
company Nikkol . 
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In the case of the oil-in-water emulsions of the 
invention, the aqueous phase comprises a polymer 
comprising water-soluble units and units with an 
LCST, as defined above, and the concentration by 
mass of polymer in the aqueous phase is less than 
or equal to 5%, preferably from 0.01 to 5% and 
better still from 0.02 to 4% by weight of aqueous 
phase . 

The aqueous phase may furthermore contain an 
additional emulsifying surfactant in very small 
amounts, not exceeding 1%. 

Emulsifying surfactants that may especially be 
mentioned are nonionic emulsifiers and, for 
example, the products of addition of from 1 to 
200 mol of ethylene oxide or of propylene oxide to 
partial esters of polyols containing 2 to 16 carbon 
atoms and of fatty acids containing 12 to 22 carbon 
atoms, for instance fatty acid esters of 
polyethylene glycol such as PEG-100 stearate, PEG- 
50 stearate and PEG-40 stearate; fatty acid esters 
of polyols such as glyceryl stearate, sorbitan 
tristearate and oxyethylenated sorbitan stearates 
sold under the trade names Tween® 20 or Tween® 60, 
sugar esters, for instance sucrose stearate, and 
mixtures thereof. 

In the foaming compositions and the emulsions of 
the invention, the aqueous phase may consist of a 
physiologically acceptable medium allowing a 
topical application and especially a cosmetic 
application. 
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In the present patent application, the expression 
"physiologically acceptable medium" means a medium 
that is compatible with all keratin materials such 
as the skin, including the scalp, the nails, mucous 
membranes, the eyes and the hair or any other area 
of body skin. 

The physiologically acceptable medium for the 
foaming compositions and the emulsions of the 
invention comprises water. The amount of water may 
range from 20 to 99.98% by weight and preferably 
from 40 to 95% by weight relative to the total 
weight of the composition. 

The water used may be, besides water, a floral 
water such as cornflower water, a mineral water 
such as eau de Vittel, eau de Lucas or eau de la 
Roche Posay and/or a spring water. 

The physiologically acceptable medium may contain, 
besides water, one or more solvents chosen from 
lower alcohols containing from 1 to 8 carbon atoms, 
such as ethanol; polyols such as glycerol; glycols, 
for instance butylene glycol, isoprene glycol, 
propylene glycol and polyethylene glycols such as 
PEG-8; sorbitol; sugars such as glucose, fructose, 
maltose, lactose and sucrose; and mixtures thereof. 
The amount of solvent (s) may range from 0.5 to 30% 
by weight and preferably from 5 to 20% by weight 
relative to the total weight of the composition. 

The oily phase present in the emulsions and 
optionally present in the foaming compositions may 
consist of any fatty substance used in cosmetics. 
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The oily phase preferably comprises at least one 
oil * 

As oils which can be used in the composition of the 
5 invention, mention may be made for example of: 

- hydrocarbon-based oils of animal origin, such as 
perhydrosqualene ; 

hydrocarbon-based plant-origin oils, such as 
liquid triglycerides of fatty acids of 4 to 10 
10 carbon atoms, such as heptanoic or octanoic acid 
triglycerides or alternatively, for example, 
sunflower oil, corn oil, soybean oil, marrow oil, 
grapeseed oil, sesame oil, hazelnut oil, apricot 
oil, macadamia oil, arara oil, castor oil, avocado 
15 oil, caprylic/capric acid triglycerides such as 
those sold by the company Stearineries Dubois or 
those sold under the names Miglyol 810, 812 and 818 
by the company Dynamit Nobel, jojoba oil or karite 
butter; 

20 - synthetic esters and ethers in particular of 
fatty acids, such as the oils of formulae R^OOR 2 
and R x OR 2 in which R 1 represents a fatty acid 
residue containing from 8 to 2 9 carbon atoms and R 2 
represents a branched or unbranched hydrocarbon 

25 chain containing from 3 to 30 carbon atoms, such 
as, for example, purcellin oil, isononyl 
isononanoate, isopropyl myristate, 2-ethylhexyl 
palmitate, 2-octyldodecyl stearate, 2-octyldodecyl 
erucate or isostearyl isostearate; hydroxylated 

30 esters such as isostearyl lactate, octyl 
hydroxystearate, octyldodecyl hydroxystearate, 
diisostearyl malate, triisocetyl citrate, and fatty 
alcohol heptanoates, octanoates and decanoates; 
polyol esters such as propylene glycol dioctanoate, 

35 neopentyl glycol diheptanoate and diethylene glycol 
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diisononanoate; and pentaerythritol esters such as 
pentaerythrityl tetraisos tear ate; 

- linear or branched hydrocarbons of mineral or 
synthetic origin, such as volatile or non-volatile 
liquid paraffins and derivatives thereof, petroleum 
jelly, polydecenes or hydrogenated polyisobutene 
such as Parleam oil; 

- natural or synthetic essential oils such as, for 
example, eucalyptus oil, hybrid lavender oil, 
lavender oil, vetiver oil, Litsea cubeba oil, lemon 
oil, sandalwood oil, rosemary oil, camomile oil, 
savory oil, nutmeg oil, cinnamon oil, hyssop oil, 
caraway oil, orange oil, geraniol oil, cade oil and 
bergamot oil; 

- fatty alcohols containing from 8 to 2 6 carbon 
atoms, such as cetyl alcohol, stearyl alcohol, and 
the mixture thereof (cetylstearyl alcohol), 
octyldodecanol , 2-butyloctanol , 2-hexyldecanol , 
2-undecylpentadecanol f oleyl alcohol or linoleyl 
alcohol; 

- partially hydrocarbon-based and/or silicone-based 
fluoro oils such as those described in document 
JP-A-2-295 912; 

- silicone oils such as volatile or non-volatile 
polydimethylsiloxanes ( PDMSs ) containing a linear 
or cyclic silicone chain, which are liquid or pasty 
at room temperature, in particular cyclo- 
polydimethylsiloxanes ( cyclomethicones ) such as 
cyclohexasiloxane; polydimethylsiloxanes comprising 
alkyl, alkoxy or phenyl groups, pendant or at the 
end of a silicone chain, these groups containing 
from 2 to 24 carbon atoms; phenylsilicones such as 
phenyl trimethicones , phenyl dimethicones , 
phenyl trimethylsiloxydiphenylsiloxanes, diphenyl 
dimethicones, diphenylmethyldiphenyltrisiloxanes , 
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10 



2-phenylethyl trimethylsiloxysilicates and 

polymethylphenylsiloxanes ; 
- mixtures thereof . 

The term "hydrocarbon-based oil'' in the list of 
abovementioned oils embraces any oil comprising 
predominantly carbon and hydrogen atoms, and 
optionally ester, ether, fluoro, carboxylic acid 
and/or alcohol groups . 



The other fatty substances which may be present in 
the oily phase are, for example, fatty acids 
containing from 8 to 30 carbon atoms, for instance 
stearic acid, lauric acid, palmitic acid and oleic 

15 acid; waxes, for example lanolin, beeswax, carnauba 
wax, candelilla wax, paraffin wax, lignite wax or 
microcrystalline waxes, ceresine or ozokerite, 
synthetic waxes, for instance polyethylene waxes 
and Fischer-Tropsch waxes; gums such as silicone 

20 gums ( dimethiconol ) ; silicone resins such as 
trif luoromethyl-Cl-4-alkyldimethicone and 
trif luoropropyldimethicone; and silicone 

elastomers, for instance the products sold under 
the names "KSG" by the company Shin-Etsu, under the 

25 names "Trefil", "BY29" or "EPSX" by the company Dow 
Corning or under the names "Gransil" by the company 
Grant Industries. 

These fatty substances may be chosen in a varied 
30 manner by a person skilled in the art in order to 
prepare a composition having the desired 
properties, for example consistency or texture 
properties . 
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When it is present, the amount of oily phase may 
range, for example, from 0.01% to 50% by weight and 
preferably from 0.1% to 30% by weight relative to 
the total weight of the composition. 

The emulsions and foaming compositions of the 
invention may also contain adjuvants commonly used 
in cosmetics and dermatology, such as mineral or 
organic fillers, hydrophilic or lipophilic active 
agents, preserving agents, gelling agents, 
plasticizers, antioxidants, fragrances, odour 
absorbers, UV screening agents, sequestering agents 
(EDTA) , acidic or basic pH regulators or buffers, 
and dyestuffs (pigments or colorants or nacres). In 
the case of emulsions, these adjuvants, depending 
on their nature, may be introduced into the oily 
phase, into the aqueous phase and/or into lipid 
vesicles. The amounts of these various additives 
are those conventionally used in the fields under 
consideration, for example, from 0.01 to 20% of the 
total weight of the composition. Needless to say, a 
person skilled in the art will take care to select 
the optional compound (s) to be added to the foaming 
compositions and emulsions according to the 
invention such that the advantageous properties 
intrinsically associated with these compositions 
are not, or are not substantially, adversely 
affected by the envisaged addition. 

The term "fillers" should be understood as meaning 
colourless or white, mineral or synthetic, lamellar 
or non-lamellar particles intended to give body or 
rigidity to the composition and/or softness, a matt 
effect and uniformity to make-up. Fillers that may 
especially be mentioned are talc, mica, silica, 
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boron nitride, bismuth oxychloride, kaolin, Nylon 
powders such as Nylon-12 (Orgasol sold by the 
company Atochem) , polyethylene powders, Teflon 
(tetrafluoroethylene polymer powders), polyurethane 
powders, polystyrene powders, polyester powders, 
optionally modified starch, copolymer microspheres, 
such as those sold under the name Expancel by the 
company Nobel Industrie, microsponges , for instance 
Polytrap sold by the company Dow Corning, silicone 
resin microbeads such as those sold by the company 
Toshiba under the name Tospearl, precipitated 
calcium carbonate, magnesium carbonate, magnesium 
hydrocarbonate, hydroxyapatite , hollow silica 
microspheres (Silica Beads from the company 
Maprecos), glass or ceramic microcapsules, metal 
soaps derived from organic carboxylic acids 
containing from 8 to 22 carbon . atoms and preferably 
from 12 to 18 carbon atoms, for example zinc, 
magnesium or lithium stearate, zinc laurate or 
magnesium myristate, and mixtures thereof. 

The term "pigments" should be understood as meaning 
white or coloured, mineral or organic particles, 
insoluble in the medium, that are intended to 
colour and/or opacify the composition. They may be 
white or coloured, mineral and/or organic, and of 
standard or nanometric size. Among the mineral 
pigments and nanopigments that may be mentioned are 
titanium dioxide, zirconium dioxide or cerium 
dioxide, and also zinc oxide, iron oxide or 
chromium oxide, nanotitaniums (titanium dioxide 
nanopigments), nanozincs (zinc oxide nanopigments) 
and ferric blue. Among the organic pigments that 
may be mentioned are carbon black and lakes, for 
instance calcium, barium, aluminium or zirconium 



SP 18947 MDT 



salts, of acidic dyes such as halo acid dyes, azo 
dyes or anthraquinone dyes. 



The term "nacres" should be understood as meaning 
iridescent particles that reflect light. Among the 
nacres that may be envisaged, mention may be made 
of natural mother-of-pearl, mica coated with 
titanium oxide, with iron oxide, with natural 
pigment or with bismuth oxychloride, and also 
coloured titanium mica. 

In the case of the emulsions, a gelling agent may 
in particular be added thereto so as to adjust the 
texture of the emulsion and to gain access to a 
wide range of textures from a milk to a cream. 

The gelling agents that may be used may be 
hydrophilic gelling agents. Examples of hydrophilic 
gelling agents that may be mentioned in particular 
are carboxyvinyl polymers (carbomer) , acrylic 
copolymers such as acrylate/alkylacrylate 

copolymers, polyacrylamides , polysaccharides, 

natural gums and clays. 

The foaming compositions and emulsions of the 
invention may especially be in the form of a 
cosmetic, make-up, cleansing or care composition, 
which may be applied to the skin, including the 
scalp, the nails, the hair, the eyelashes, the 
eyebrows, the eyes, mucous membranes and semi- 
mucous membranes, and any other area of body or 
facial skin. 

As a product for cleansing and/or removing make-up 
from the skin (of the body or the face), the 
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foaming compositions according to the invention may 
be used in two ways: 

• the first use consists in spreading the gel in 
5 the hands, applying it to the face or the body 

and then massaging it in the presence of water 
to develop the foam directly on the face or the 
body, 

10 • the other possible use of this type of product 
consists in developing the foam in the palms of 
the hands before applying it to the face or the 
body. 

15 If the composition is sufficiently fluid, it may be 
packaged in a self-foaming aerosol or air spray 
bottle. The product is then delivered in the form 
of a foam which is applied directly to the skin or 
the hair. 

20 

In all cases, the foam is then rinsed off. 

Another subject of the invention consists of a 
cosmetic process for cleansing and/or removing 

25 make-up from the skin, the scalp and/or the hair, 
characterized in that the composition of the 
invention is applied to the skin, to the scalp 
and/or to the hair, in the presence of water, and 
the foam formed and the soiling residues are 

30 removed by rinsing with water. 

The emulsions according to the invention may be 
used in many cosmetic or dermatological 
applications, especially for treating, caring for 
35 and/or making up facial skin and/or body skin, 
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mucous membranes (lips), the scalp and/or keratin 

fibres (hair or eyelashes), and/or to protect the 
skin against UV rays. 

5 Thus, a subject of the present invention is the 
cosmetic use of the cosmetic emulsion as defined 
above, for treating, caring for, protecting and/or 
making up facial skin and/or body skin, mucous 
membranes, the scalp and/or keratin fibres. 

10 

Other characteristics and advantages of the 
invention will emerge more clearly on reading the 
description which follows, given by way of non- 
limiting illustration . 

15 

Detailed description of embodiments 

The examples that follow illustrate the use of 
polymers comprising water-soluble units and units 
20 with an LCST to prepare foaming compositions and 
emulsions . 

The polymers used in these examples consist of a 
polyacrylic acid (PAA) backbone bearing side chains 

25 or grafts consisting of units with an LCST. They 
are characterized by the molar mass of the water- 
soluble backbone (polyacrylic acid) , the chemical 
nature of the chains with an LCST, their proportion 
by mass in the polymer and their molar mass. 

30 The characteristics of the polymers used are given 
in Table 1. 



35 
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Table 1 





Water- 
soluble 
backbone 


Grafts (units 
with an LCST) 


Proportion : 
units with 
an LCST in 
the final 
polymer (by 
weight) 


Degree 

of 
graft- 
ing 
(moll) 


Polymer 1 


Polyacrylic 
acid; 

MW=450 000 


(EO) 6 (PO) 3 9 

random 
Jeff amine 
M-2005; 
MW=2600 


51% 


3.9% 


Polymer 2 


Polyacrylic 
acid; 

MW=550 000 


Poly-N- 
isopropyl- 
acrylamide 
(pNIPAM) 
MW=10 000 


49% 


0.9% 


Polymer 3 


Polyacrylic 
acid; 

MW-750 000 


(EO) 6 (PO) 3 9 
random 
Jeff amine 
M-2005; 
MW=2600 


45% 


3.1% 



These polymers are prepared in the following 
5 manner. 



Preparation of polymer 1 

3 grams of polyacrylic acid with an average molar 
10 mass of 450 000 g/mol (Aldrich) are dissolved in 
220 ml of N-methylpyrrolidone in a 500 ml reactor 
equipped with a condenser, with stirring at 60°C 
for 12 hours. 
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4.181 grams of monoamino random (EO) 6 (PO) 39 
copolymer with a molar mass of 2 600 g/mol having a 
cloud point, at a concentration of 1% by weight in 
water, of 16°C (Jeffamine M-2005 from Huntsman) are 
dissolved in 50 ml of N-methylpyrrolidone with 
stirring, at 20°C, for 15 minutes. The solution 
obtained is added dropwise to the reaction medium 
containing the poiyacrylic acid, with vigorous 
stirring at 60 °C . 

2.158 grams of dicyclohexylcarbodiimide are 
dissolved in 30 ml of N-methylpyrrolidone with 
stirring at 20°C for 15 minutes. The solution 
obtained is added dropwise to the reaction medium 
containing the poiyacrylic acid and the monoamino 
random (EO) 6 (PO) 39 copolymer, with vigorous stirring 
at 60°C. The final mixture is stirred for 12 hours 
at 60°C. 

The mixture is cooled to 20 °C and is then placed in 
a refrigerator at 4°C for 24 hours. The crystals of 
dicyclohexylurea formed are removed by filtration 
of the reaction medium. 

The polymer is then neutralized with 19 g of 35% 
sodium hydroxide (4-fold excess relative to the 
number of moles of acrylic acid) , leading to its 
precipitation. After standing for 12 hours, the 
reaction medium is filtered so as to recover the 
precipitated polymer. This polymer is dried under 
vacuum at 35°C for 24 hours. 

13.55 grams of solid are recovered and are 
dissolved in 2 litres of deionized water. This 
solution is ultraf iltered using a Millipore 
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ultrafiltration system containing a membrane with a 
cutoff threshold set at 10 000 daitons . The 
solution thus purified is freeze-dried so as to 
collected the polymer in solid form. 

7*05 grams of polyacrylic acid (450 000 g/mol) 
grafted with 3.9% (on a molar basis) of monoamino 
random (EO) 6 (PO) 3 9 copolymer are obtained. 

The proportion by mass of the units with an LCST in 
the final polymer is 51%. 

The polymer thus obtained has a solubility in 
water, at 20°C f of at least 10 g/1. 

Preparation of polymer 2 

Polymer 2 , which comprises poiy-N- 

isopropylacrylamide (pNIPAM) grafts, is prepared by 
a 2-step process: 

1) Synthesis of the pNIPAM oligomers bearing a 
reactive amino end group. 

8 grams of N-isopropylacrylamide and 80 ml of 
dimethyl sulphoxide are introduced into a 250 ml 
three-necked round-bottomed flask equipped with a 
condenser and a nitrogen inlet. This mixture is 
heated with stirring to 29°C using a water bath and 
nitrogen is bubbled through. After 4 5 minutes, 
0.161 gram of aminoethanethiol hydrochloride 
predissolved in 4 ml of dimethyl sulphoxide is 
added to the reaction medium. 5 minutes later, 
0.191 gram of potassium persulphate dissolved in 
8 ml of dimethyl sulphoxide is added to the 
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reaction medium. This reaction medium is stirred 
under a nitrogen atmosphere for 3 hours at 29°C S 

The poly-N-isopropylacrylamide (pNIPAM) oligomers 
synthesized are isolated by precipitation from the 
reaction medium in a mixture of acetone (40% by 
volume) and hexane (60%). 

2) Grafting of the pNIPAM oligomers onto 
polyacrylic acid 

3 grams of polyacrylic acid with a molar mass of 
550 000 g/mol are dissolved in 100 ml of 1-methyl- 
2-pyrrolidone in a 250 ml three-necked round- 
bottomed flask, with stirring at 60°C for 12 hours, 
3.757 grams of pNIPAM oligomers predissolved in 
25 ml of l-methyl-2-pyrrolidone are introduced 
dropwise into the reaction medium with stirring. 
15 minutes later, 0.776 gram of 

dicyclohexylcarbodiimide predissolved in 25 ml of 
l-methyl-2-pyrrolidone is introduced dropwise into 
the reaction medium with vigorous stirring. The 
reaction medium is maintained at 60 °C for 12 hours 
with stirring . 

The reaction medium is then cooled to 20°C and then 
placed in a refrigerator at 4°C for 24 hours. The 
dicyclohexylurea crystals formed are then removed 
by filtration. The polymer is then neutralized 
using 19 g of 35% sodium hydroxide (4-fold excess 
relative to the number of moles of acrylic acid) , 
leading to its precipitation. After standing for 
12 hours, the reaction medium is filtered so as to 
recover the precipitated polymer. This polymer is 
dried under vacuum at 35 °C for 24 hours. 
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10.2 grams of solid are recovered and are dissolved 
in 2 litres of deionized water. This solution is 
ultrafiltered using a Millipore ultrafiltration 
5 system containing a membrane with a cutoff 
threshold set at 10 000 daltons . The solution thus 
purified is freeze-dried so as to collect the 
polymer in solid form. 

10 4.8 grams of polyacrylic acid (550 000 g/mol) 
grafted with 0.91 (on a molar basis) of poly-N- 
isopropylacryl amide are obtained. 

The proportion by mass of the units with an LCST in 
15 the final polymer is 49%. 

Preparation of polymer 3 

1.51 grams of polyacrylic acid with an average 
20 molar mass of 750 000 g/mol (Aldrich) are dissolved 
in 350 ml of deionized water in a 1 litre reactor 
equipped with a condenser, with stirring at 20 °C 
for 12 hours. The pH of the reaction medium is then 
adjusted to 8 with a 1M sodium hydroxide solution. 
25 1.60 grams of monoamino random (EO) 6 (PO) 3 9 copolymer 
(Jeffamine M-2005 from Huntsman) are dissolved in 
100 ml of deionized water with stirring at 5°C for 
30 minutes. The solution obtained is added dropwise 
to the reaction medium with vigorous stirring. 

30 

1.84 grams of 1- ( 3-dimethylaminopropyl ) -3- 

ethylcarbodiimide hydrochloride are dissolved in 
50 ml of deionized water with stirring at 20°C for 
15 minutes. The solution obtained is added 
35 dropwise, with vigorous stirring, to the above 
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reaction medium, which is then heated at 60 °C for 6 
hours . 

The reaction medium is cooled to 20 °C and then 
5 concentrated and precipitated from acetone. The 
polymer in solid form is recovered by filtration 
and washed with an excess of acetone. The powder is 
ground and dried under vacuum at 35°C. 

10 3.33 g of polyacrylic acid (750 000 g/mol) grafted 
with 3.1% (on a molar basis) of monoamino random 
(EO) 6 (PO) 39 copolymer are obtained (94% yield). 

The demixing temperatures of the units with an LCST 
15 of the polymers, that is to say of the Jeffamine 
units and of the pNIPAM units, are determined. 

These demixing temperatures are determined by 
visible UV spectroscopy by measuring, at a 

20 wavelength equal to 500 nm, the transmittance of 
aqueous solutions of these units as a function of 
temperature; the demixing temperature is identified 
at the temperature beyond which the transmittance 
becomes 10% less than its value at 10°C. The 

25 results obtained for various concentrations by mass 
are collated in Table 2 below: 
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Table 2 



Concentration by 
mass in aqueous 
solution (%) 


Random (EO) 6 (PO) 3 9 
Jeffamine M-2005; 
MW=2 600 


Poly-N-isopropyl- 
acrylamide 

pNIPAM 
MW=10 000 


0.025 


37°C 


37°C 


0.05 


36°C 


36°C 


0.15 


/ 


32°C 


1 


16°C 


32°C 



In the above examples, the viscosity measurements 
were performed using a Haake RS150 rheometer 
equipped with a cone/plate geometry (35 mm, 2°) and 
a thermostatic bath so as to maintain the 
temperature between 5 and 80°C. The measurements 
were carried out in the flow mode, at an imposed 
shear rate equal to 10 s~ l , by varying the 
temperature from 20 to 40°C at a rate of 0.5°C/min. 

Example 1: Surface activity of polymers 1 and 2 
comprising a water-soluble backbone and grafts 
consisting of units with an LCST 

The surface tensions (<y) were measured using a ring 
tensiometer (tensiometer K12 from Kriiss), equipped 
with a thermostatic bath for maintaining the 
temperature between 5°C and 80°C. The polymer 
solutions were prepared by simple dissolution with 
stirring of the appropriate amount of polymer in 
powder form in water, at room temperature, to 
obtain a polymer concentration of 0.05 or 0.1% by 
mass . 
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The measurements were performed at two 
temperatures : 

15 °C, value below the mixing temperature of 

5 the grafts with an LCST (polymers 1 and 2) at 

concentrations of 0.05 and 0.1%, 

38 °C, value above the demixing temperature of 

the grafts with an LCST (polymers 1 and 2) at 
10 these concentrations. 

The results are given in Table 3. 

Table 3 

15 , 





Water 


Poly- 
mer 1 


Poly- 
mer 2 


PAA 
back- 
bone 


Grafts 

of 
poly- 
mer 1 


Grafts 

of 
poly- 
mer 2 


a (water) mN/m 
at 15°C 


73.5 


/ 


/ 


/ 


/ 


/ 


a (water) mN/m 
at 38°C 


69. 5 


/ 


/ 


/ 


/ 


/ 


a (0.05%) mN/m 
at 15°C 


/ 


45 


44 


55 


41 


35 


a (0.05%) mN/m 
at 38°C 


/ 


36 


38 


51 


Not 
measu- 
rable 
since 
insol- 
uble 


Not 
measu- 
rable 
since 
insol- 
uble 


a (0.1%) mN/m 
at 15°C 


/ 


45 


42 


/ 


/ 


/ 


a (0.1%) mN/m 
at 38°C 


/ 


35 


36 


/ 


/ 


/ 



SP 18947 MDT 



45 



The concentrations are given as percentages by 
mass . 

5 The results of Table 3 show that a significant 
reduction in the surface tension of water is 
obtained with polymers 1 and 2, this reduction 
being even greater above the demixing temperature . 
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Example 2: Foaming formula composed of polymer 3 at 
a concentration of 0.3% by mass, T - 25°C 

The foam is prepared from an aqueous solution of 
5 polymer 3 at 0.3% by mass (5 grams of solution in 
10 ml pill bottles) subjected to stirring using a 
Diax 600 machine (Heidolph) for 5 minutes at 
8000 rpm, and then for 1 minute at 13 500 rpm. The 
shaft used has an outside diameter of 10 mm 
10 (reference 10F) . 

For comparative purposes, foams are prepared in the 
same manner but using only a) the water-soluble 
backbone of polymer 3 in water, at a concentration 
15 of 0,15% by mass, and b) grafts with an LCST in 
water at a concentration of 0*15% by mass. 

A change in the macroscopic appearance of the foams 
thus obtained is monitored over time; the foaming 
20 power is proportionately greater the greater the 
height of foam in the container. 

In the case of polymer 3 at a concentration of 0.3% 
by mass, a substantial foam which is virtually 
25 unchanged after 1 hour is obtained; it destabilizes 
slightly after 3 days. 

In the case of the water-soluble backbone of 
polymer 3, at a concentration of 0.15% by mass, the 

30 production of foam is very low, the foam 
destabilizes after 30 minutes and disappears 
completely after 3 days. In the case of the grafts 
of polymer 3 at a concentration of 0.15% by mass, a 
foam that disappears completely after 15 minutes is 

35 obtained. 
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Thus, polymer 3 has foaming properties superior to 
those of the water-soluble backbone and to those of 
the grafts with an LCST . Since the aqueous 
solutions of polymer 3 (at 0.3%) and of PAA 
backbone (at 0.15%) have the same viscosity (« 
0.5 Pa.s for a shear rate of 10 s" 1 ) , the improved 
stability of the foam obtained with polymer 3 
compared with that containing the water-soluble 
backbone is not due to a thickening effect. 

Example 3: Foam formula composed of polymer 2 at a 
concentration of 0.1% by mass, T = 15°C and 38°C 

Foams are prepared using an aqueous solution of 
polymer 2 at 0.1% by mass (5 grams of solution in 
10 ml pill bottles) subjected to stirring using a 
Diax 600 machine (Heidolph) for 5 minutes at 8000 
rpm, and then for 1 minute at 13 500 rpm. The shaft 
used has an outside diameter of 10 mm (reference 
10F) . 

Foams are prepared in the same way using an aqueous 
solution comprising 0.15% by mass of the water- 
soluble backbone of polymer 2 and of an aqueous 
solution of grafts with an LCST of polymer 2, at a 
concentration of 0.15% by mass. 

The change in the macroscopic appearance of the 
foams thus obtained is monitored over time, at a 
temperature of 15°C and of 38°C, in the case of 
polymer 2 and at a temperature of 25 °C in the case 
of the water-soluble backbone and of the grafts 
with an LCST. 
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In the case of polymer 2, a substantial foam is 
obtained at 15°C, but the foam height decreases 
after 30 minutes (50% less foam) and it disappears 
after 2 hours. At 38°C, a substantial foam is also 
obtained, which persists 2 hours later (40% foam 
remains) and which is still partially present after 
22 hours (25% foam still remains) . 

In the case of the water-soluble backbone of 
polymer 2, a very low foam height is obtained at 
25°C and the foam disappears after 5 minutes. In 
the case of the grafts with an LCST, a substantial 
foam is obtained at 25°C, which destabilizes 
instantaneously (80% foam and 20% liquid) and then 
substantially after 30 minutes (only 15% foam 
remains), until it disappears after 2 hours. 

Thus, polymer 2 has foaming properties that are 
superior to those of the water-soluble backbone and 
of the grafts with an LCST. This foaming power is 
observed over a wide range of temperatures and is 
improved when the temperature becomes higher than 
the demixing temperature of the chains with an 
LCST, which is 36°C, at a concentration of 0.15% by 
mass. This improvement in the foaming power of 
polymer 2 from 15°C to 38 °C is not associated with 
a heat-induced gelling effect since the viscosities 
of polymer 2 in aqueous solution at 0.1% are as 
follows : 

- viscosity at 15°C (10 s" 1 ) : 0.007 Pa.s; 

- viscosity at 38°C (10 s""" 1 ): 0.005 Pa.s. 
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Example 4: Water/oil interface activity of 
polymers 1 and 2 comprising a water-soluble 
backbone and grafts with an LCST 

5 The interface tensions (a) are measured using a 
drop profile tensiometer (Tensiometer G10 from 
Kruss), equipped with a thermostatic bath for 
maintaining the temperature between 5°C and 80°C* 
The polymer solutions were prepared by simple 

10 dissolution with stirring of the appropriate amount 
of polymer in powder form in water, at room 
temperature to obtain polymer concentrations of 
0.05% or 0.1% by mass. The measurements were 
performed at a water /Parleam oil interface, at two 

15 temperatures: 

15 °C, value below the demixing temperature of 
the grafts with an LCST (polymers 1 and 2), 

20 - 38°C, value above the demixing temperature of 
the grafts with an LCST (polymers 1 and 2). 

The results are given in Table 4* 
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Table 4 





Water 


Poly- 
mer 1 


Poly- 
mer 2 


PAA 
back- 
bone 


Grafts 

of 
poly- 
mer 1 


Grafts 

of 
poly- 
mer 2 


or (water) mN/m 
at 15°C 


40 


/ 


/ 


/ 


/ 


/ 


a (water) mN/m 
at 38°C 


39 


/ 


/ 


/ 


/ 


/ 


a (0.05%) mN/m 
at 15°C 


/ 


/ 


/ 


39 


9 


8 


a. (0.05%) mN/m 
at 38°C 


/ 


/ 


/ 


38 


Not 
measu- 
rable 
since 
insol- 
uble 


Not 
measu- 
rable 
since 
insol- 
uble 


a (0.1%) mN/m 
at 15°C 


/ 


15 


18 


/ 


/ 


/ 


a (0.1%) mN/m 
at 38°C 


/ 


10 


15 


/ 


/ 


/ 



The concentrations are given as percentages by mass 
in the aqueous phase. 



The results of Table 4 show that the water 
interface tension in the presence of polymers 1 and 
2 is decreased by 25 or 22 mM/m at 15°C and by 29 
to 24 mM/m at 38 °C in the case of solutions of 
polymers 1 and 2 at 0.1% by mass. 
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Example 5: Emulsion containing polymer 3 at a 
concentration of 0,3% by mass in the aqueous phase, 
T - 25 °C 

5 The emulsion is prepared using an aqueous solution 
of polymer 3 at 0.3% by mass (4.8 g) and of Parleam 
oil (1.2 g), and the mixture is subjected to 
stirring using a Diax 600 machine (Heidolph) for 
5 minutes at 8000 rpm, and then for 1 minute at 
10 13 500 rpm. The shaft used has an outside diameter 
of 10 mm (reference F10) . The emulsif ication is 
performed in pill bottles with a volume of 10 ml. 
The fraction by mass of Parleam oil was set at 20%. 

15 Emulsions are prepared in the same way using an 
aqueous solution of the water-soluble backbone of 
polymer 3 at a concentration of 0.15% by mass, and 
an aqueous solution of the grafts with an LCST of 
polymer 3 at a concentration of 0.15% by mass. 

20 

The change in the macroscopic appearance of the 
emulsions is monitored over time; the emulsifying 
power is proportionately greater the greater the 
height of the emulsified phase. 

25 

In the case of polymer 3 at 0.3% by mass, at 25°C, 
the whole composition is emulsified and remains 
stable for 64 days. In the case of the water- 
soluble backbone of polymer 3 at 0.15% by mass, a 
30 good emulsion height is obtained, but it decreases 
after 64 days. 

In the case of the grafts with an LCST of polymer 
3, a lower emulsion height is obtained, and the 
35 emulsion disappears after 52 hours. 
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Thus, polymer 3 has emulsifying properties that are 
superior to those of the water-soluble backbone and 
of the grafts with an LCST. Since the aqueous 
solutions of polymer 3 (at 0.3%) and of PAA 
backbone (at 0.15%) have the same viscosity (« 
0.5 Pa.s for a shear rate of 10 s" 1 ) , the improved 
stability of the emulsion obtained with polymer 3 
compared with that containing the water-soluble 
backbone is not due to a thickening effect. 

Example 6: Emulsions containing polymer 2, at a 
concentration in the aqueous phase of 0.3% (by 
mass) , T = 15°C and 38°C 

The emulsions are prepared from an aqueous solution 
of polymer 3 at 0.3% by mass (4.8 g) and of Parleam 
oil (1.2 g) ; the mixture is subjected to stirring 
using a Diax 600 machine (Heidolph) for 5 minutes 
at 8000 rpm, and then for 1 minute at 13 500 rpm. 
The shaft used has an outside diameter of 10 mm 
(reference 10F) . The emulsif ication is performed in 
pill bottles with a volume of 10 ml. The mass 
fraction of Parleam oil was set at 20%. 

The change in the macroscopic appearance of the 
emulsions is monitored over time; the emulsifying 
power is proportionately greater the greater the 
height of emulsified phase. 

At 15°C, the whole volume is initially emulsified 
for polymer 2 and half the height of the emulsified 
phase disappears after 63 days. 
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At 38°C, the emulsion obtained with polymer 2 is 
also very substantial, and it remains stable for 63 
days . 

5 Thus, polymer 2 has emulsifying properties over a 
wide range of temperatures and its emulsifying 
power is improved when the temperature becomes 
higher than the demixing temperature of the chains 
with an LCST (32°C for a concentration of 0.3%). 
10 This improvement is not associated with a heat- 
induced gelling effect since the viscosities of 
polymer 2 in aqueous solution at 3% are as follows: 

» viscosity at 15°C (10 s" 1 ): 0.12 Pa.s; 

- viscosity at 38°C (10 s" 1 ) : 0.12 Pa.s. 

15 

Examples of cosmetic compositions in emulsion or 
foam form are described below. 

Example 7: Fluid foaming composition 
Glycerol 
Polymer 3 
Preserving agent 

Sodium ethylenediaminetetraacetate 
Demineralized water 

20 

This foaming composition is obtained by dissolving 
polymer 3 in powder form in demineralized water 
with stirring at room temperature for 3 hours; the 
other constituents are then introduced into this 
25 solution and stirring is continued for 30 minutes. 

The formula obtained is a fluid foaming composition 
that can be used from 5°C to 60°C. 



5 % by weight 

0.3 % by weight 

0,4 % by weight 

0.2 % by weight 

94.1 % by weight 
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Example 8: Body milk 



This milk contains an oily phase and an aqueous 
phase having the following compositions: 

Oily phase 

Parleam oil 9 % by weight of the milk 

Cyclodimethylsiloxane 6 % by weight of the milk 



Aqueous phase 
Polymer 3 
Preserving agent 
Demineralized water 



0.3 % by weight of the milk 
0,2 % by weight of the milk 
84.5 % by weight of the milk 



The aqueous phase is obtained by dissolving polymer 
3 in powder form and the preserving agent in 
demineralized water with stirring for 3 hours . The 
10 oil phase is then introduced slowly into the 
aqueous phase with stirring using a Moritz blender 
at a speed of 4000 rpm for 20 minutes. 

The formula obtained is an emulsion with a 
15 beautiful, fluid and aqueous texture. 
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CLAIMS 



Use of a polymer comprising water-soluble 
units and units with an LCST, the units with 
an LCST having in water a demixing temperature 
of from 5 to 40°C at a concentration of 1% by 
mass in water, to lower the surface tension or 
the interface tension of water. 

Use according to Claim 1, in which the 
lowering of the surface tension or of the 
interface tension of water is of at least 
15 mN/m for a concentration of polymer in 
water of 0.1% by mass in the temperature range 
from 5 to 80°C. 

Use according to Claim 1, in which the 
lowering of the surface tension or of the 
interface tension of water is of at least 
20 mN/m for a concentration of polymer in 
water of 0.1% by mass when the temperature is 
higher than the demixing temperature of the 
units with an LCST at this concentration. 

Use of a polymer comprising water-soluble 
units and units with an LCST, the units with 
an LCST having in water a demixing temperature 
of from 5 to 40°C at a concentration of 1% by 
mass in water, to manufacture a foam. 

Use of a polymer comprising water-soluble 
units and units with an LCST, the units with 
an LCST having in water a demixing temperature 
of from 5 to 40°C at a concentration of 1% by 
mass in water, to manufacture a foam, also 
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comprising a foaming surfactant at a 
concentration of less than or equal to 5% by 



mass 



Use of a polymer comprising water-soluble 
units and units with an LCST , the units with 
an LCST having in water a demixing temperature 
of from 5 to 40°C at a concentration of 1% by 
mass in water, to manufacture an emulsion free 
of additional emulsifying surfactant or 
containing an additional emulsifying 

surfactant at a concentration of less than or 
equal to 1% by mass. 

Foaming composition comprising an aqueous 
phase containing a polymer comprising water- 
soluble units and units with an LCST, the 
units with an LCST having in water a demixing 
temperature of from 5 to 40°C at a 
concentration of 1% by mass in water. 

Foaming composition according to Claim 7, in 
which the polymer is in the form of a block 
polymer comprising water-soluble units 
alternating with units with an LCST, or in the 
form of a grafted polymer whose backbone is 
formed from water-soluble units and which 
bears grafts consisting of units with an LCST, 
this structure possibly being partially 
crosslinked, or alternatively in the form of a 
grafted polymer whose backbone is formed from 
units with an LCST and which bears grafts 
consisting of water-soluble units, this 
structure possibly being partially 

crosslinked. 
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Foaming composition according to either of 
Claims 7 and 8, in which the water-soluble 
units are obtained by free-radical 

polymerization of at least one monomer chosen 
from: 



- (meth) acrylic acid; 

vinyl monomers of formula (I) below: 



H 2 C=CR (|) 
CO 
X 

in which: 

- R is chosen from H, -CH 3 , -C 2 H 5 or -C 3 H 7 , and 

- X is chosen from: 

- alkyl oxides of -0R f type in which R ? is 
a linear or branched, saturated or 
unsaturated hydrocarbon radical 

containing from 1 to 6 carbon atoms, 
optionally substituted with at least one 
halogen atom (iodine, bromine, chlorine 
or fluorine) ; a sulphonic (~S0 3 ~) , 
sulphate (-S0 4 ~) , phosphate (-P0 4 H 2 ) ; 
hydroxyl (-0H) ; primary amine (~NH 2 ); 
secondary amine ( -NHRi ) , tertiary amine 
(-NR3R2) or quaternary amine ( -N + RiR 2 R 3 ) 
group with Ri, R 2 and R 3 being, 
independently of each other, a linear or 
branched, saturated or unsaturated 
hydrocarbon radical containing 1 to 6 
carbon atoms, with the proviso that the 
sum of the carbon atoms of R ? + Ri + R 2 + 
R 3 does not exceed 7; and 
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- -NH 2/ -NHR4 and -NR4R5 groups in which R 4 
and R 5 are, independently of each other, 
linear or branched, saturated or 
unsaturated hydrocarbon radicals 

5 containing 1 to 6 carbon atoms , with the 

proviso that the total number of carbon 
atoms in R 4 + R 5 does not exceed 7, the 
said R 4 and R 5 optionally being 
substituted with a halogen atom (iodine, 

10 bromine, chlorine or fluorine) ; a 

hydroxyl (-OH) ; sulphonic (-S0 3 ~) , 
sulphate (~S0 4 ~) ; phosphate (~P0 4 H 2 ) ; 
primary amine ( -NH 2 ) ; secondary amine (- 
NHRi), tertiary amine (-NR3R2) and/or 

15 quaternary amine (-N + RiR 2 R 3 ) group with 

Ri, R 2 and R 3 being, independently of 
each other, a linear or branched, 
saturated or unsaturated hydrocarbon 
radical containing 1 to 6 carbon atoms, 

20 with the proviso that the sum of the 

carbon atoms of R 4 + R 5 -f Ri + R 2 + R3 
does not exceed 7; 

- maleic anhydride; 

- itaconic acid; 

25 - vinyl alcohol of formula CH 2 =CHOH; 

- vinyl acetate of formula CH 2 =CH-OCOCH 3 ; 

- N-vinyllactams such as N-vinylpyrrolidone, 
N-vinylcaprolactam and N-butyrolactam; 

- vinyl ethers of formula CH 2 =CHOR 6 in which 
30 R 6 is a linear or branched, saturated or 

unsaturated hydrocarbon radical containing 
from 1 to 6 carbon atoms; 

water-soluble styrene derivatives, 

especially styrene sulphonate; 
35 - dimethyldiallylammonium chloride; and 
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vinylacetamide . 

Foaming composition according to either of 
Claims 7 and 8, in which the water-soluble 
units consist totally or partially of one or 
more of the following components: 



water-soluble polyurethanes , 
xanthan gum, 

alginates and derivatives thereof such as 
propylene glycol alginate, 

cellulose derivatives and especially 

carboxymethylcellulose, 

hydroxypropylcellulose, 

hydroxyethylcellulose and quaternized 

hydroxy ethyl cellulose, 

galactomannans and derivatives thereof such 
as konjac gum, guar gum, hydroxypropylguar , 
hydroxypropylguar modified with sodium 
methylcarboxylate groups, and 

hydroxypropyltrimethyl ammonium guar 
chloride, and 
- polyethyleneimine . 

Foaming composition according to any one of 
Claims 7 to 10, in which the water-soluble 
units have a molar mass ranging from 
1000 g/mol to 5 000 000 g/mol when they 
constitute the water-soluble backbone of a 
grafted polymer, or a molar mass ranging from 
500 g/mol to 100 000 g/mol when they 
constitute one block of a multiblock polymer 
or when they constitute the grafts of a 
grafted polymer. 
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Foaming composition according to any one of 
Claims 7 to 11, in which the units with an 
LCST consist of one or more of the following 
polymers : 

polyethers such as polyethylene oxide 
(PEO) , polypropylene oxide (PPO) and random 
copolymers of ethylene oxide (EO) and of 
propylene oxide (PO) , 
polyvinyl methyl ethers , 

polymeric N-substituted acrylamide 

derivatives such as poly-N- 

isopropyl acrylamide, poly-N-ethyl acrylamide 
and copolymers of N-isopropylacrylamide or 
of N-ethylacrylamide and of a vinyl monomer 
corresponding to formula (I) given in Claim 
9, or of a monomer chosen from maleic 
anhydride, itaconic acid, vinylpyrroiidone, 
styrene and its derivatives, 

dimethyldi ally! ammonium chloride, 
vinylacetamide, vinyl ethers and vinyl 
acetate derivatives; and 

polyvinylcaprolactam and copolymers of 
vinylcaprolactam and of a vinyl monomer 
corresponding to formula (I) given in Claim 
9, or of a monomer chosen from maleic 
anhydride, itaconic acid, vinylpyrroiidone, 
styrene and its derivatives, 

dimethyldi allyl ammonium chloride, 
vinylacetamide, vinyl ethers and vinyl 
acetate derivatives . 

Foaming composition according to any one of 
Claims 7 to 11, in which the units with an 
LCST consist of polypropylene oxides of 
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formula (PPO) n with n being an integer from 10 
to 50, or random copolymers of ethylene oxide 
(EO) and of propylene oxide (PO) , represented 
by the formula: 

(EO) m (PO) n 

in which m is an integer ranging from 1 to 40 
and preferably from 2 to 20, and n is an 
integer ranging from 10 to 60 and preferably 
from 20 to 50. 

Foaming composition according to Claim 13, in 
which the molar mass of the units with an LCST 
is from 500 to 5300 g/mol and preferably from 
1500 to 4000 g/moh 

Foaming composition according to Claim 12, in 
which the units with an LCST consist of poly- 
N-isopropylamide or poly-N-ethylacrylamide or 
a copolymer of N-isopropylacrylamide or of Isl- 
et hy la cry 1 amide and of a monomer corresponding 
to formula (I) given in Claim 9, or of a 
monomer chosen from maleic anhydride, itaconic 
acid, vinylpyrrolidone, styrene and its 
derivatives , dimethyldiallyl ammonium chloride, 
vinylacetamide, vinyl alcohol, vinyl acetate, 
vinyl ethers and vinyl acetate derivatives. 

Foaming composition according to Claim 15, in 
which the molar mass of the units with an LCST 
is from 1000 g/mol to 500 000 g/mol and 
preferably from 2000 to 50 000 g/mol. 
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Foaming composition according to any one of 
Claims 7 to 11, in which the units with an 
LCST consist of a polyvinylcaprolactam or a 
copolymer of vinyl caprol act am and of a vinyl 
monomer corresponding to formula (I) given in 
Claim 9, or of a monomer chosen from maleic 
anhydride, itaconic acid, vinylpyrrolidone, 
styrene and its derivatives, 

dimethyldiallyl ammonium chloride, 
vinyl ace t amide, vinyl alcohol, vinyl acetate, 
vinyl ethers and vinyl acetate derivatives . 

Foaming composition according to Claim 17, in 
which the molar mass of the units with an LCST 
is from 1000 to 500 000 g/mol and preferably 
from 2000 to 50 000 g/mol. 

Foaming composition according to any one of 
Claims 7 to 18, in which the proportion by 
mass of the units with, an LCST of the polymer 
is from 5 to 70%, preferably from 20 to 65% 
and better still from 30 to 60% relative to 
the polymer. 

Foaming composition according to any one of 
Claims 7 to 19, in which the demixing 
temperature of the units with an LCST is from 
5 to 40°C for a concentration of the units 
with an LCST in water of 1% by mass. 

Foaming composition according to any one of 
Claims 7 to 20, in which the concentration by 
mass of polymer in the aqueous phase is less 
than or equal to 5% and preferably from 0.01% 
to 5%. 
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sum of the carbon atoms of R 4 + Ri + R2 + 
R 3 does not exceed 7; and 
~ -NH 2 , -NHR 4 and -NR'r 5 groups in which R 4 
and R 5 are, independently of each other, 
5 linear or branched, saturated or 

unsaturated hydrocarbon radicals 

containing 1 to 6 carbon atoms, with the 
proviso that the total number of carbon 
atoms in R 4 + R 5 does not exceed 7, the 

10 said R 4 and R 5 optionally being 

substituted with a halogen atom (iodine, 
bromine, chlorine or fluorine) ; a 
hydroxyl (-OH) ; sulphonic (~S0 3 ~) , 
sulphate (-S0 4 ~) ; phosphate (-P0 4 H 2 ) ; 

15 primary amine (-NH 2 ) ; secondary amine (- 

NHRi) , tertiary amine (-NR1R2) and/or 
quaternary amine (-N + RiR 2 R 3 ) group with 
R lf R 2 and R 3 being, independently of 
each other, a linear or branched, 

20 saturated or unsaturated hydrocarbon 

radical containing 1 to 6 carbon atoms, 
with the proviso that the sum of the 
carbon atoms of R 4 + R 5 + Ri + R2 + R3 
does not exceed 7; 

25 ™ maleic anhydride; 

itaconic acid; 

- vinyl alcohol of formula CH 2 =CHOH; 

» vinyl acetate of formula CH 2 -CH-OCOCH 3 ; 

- N-vinyllactams such as N-vinylpyrrolidone, 
30 N-vinylcaprolactam and N-butyrolactam; 

- vinyl ethers of formula CH 2 ^CHOR in which R 6 
is a linear or branched, saturated or 
unsaturated hydrocarbon radical containing 
from 1 to 6 carbon atoms; 
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water-soluble styrene derivatives, 

especially styrene sulphonate ; 
dimethyldiallylammonium chloride; and 

- vinylacetamide • 

Emulsion according to any one of Claims 23 to 
25, in which the water-soluble units consist 
totally or partially of one or more of the 
following components : 

water-soluble polyur ethanes , 
xanthan gum, 

alginates and derivatives thereof such as 
propylene glycol alginate, 

cellulose derivatives and especially 
carboxymethyl cellulose, 
hydroxypropyl cellulose, 

hydroxyethyl cellulose and quaternized 

hydroxyethyl cellulose, 

- galactomannans and derivatives thereof such 
as konjac gum, guar gum, hydroxypropyl guar , 
hydroxypropylguar modified with sodium 
methylcarboxylate groups, and 
hydroxypropyl trimethyl ammonium guar 
chloride, and 

polyethyleneimine . 

Emulsion according to any one of Claims 23 to 
27, in which the water-soluble units have a 
molar mass ranging from 1000 g/mol to 
5 000 000 g/mol when they constitute the 
water-soluble backbone of a grafted polymer, 
or a molar mass ranging from 500 g/mol to 
100 000 g/mol when they constitute one block 
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of a multi-block polymer or when they 
constitute the grafts of a grafted polymer. 



Emulsion according to any one of Claims 23 to 
28, in which the units with an LCST consist of 
one or more of the following polymers: 



polyethers such as polyethylene oxide 
(PEO), polypropylene oxide (PPO) and random 
copolymers of ethylene oxide (EO) and of 
propylene oxide (PO) , 
polyvinyl methyl ethers, 
- polymeric N-substituted acrylamide 

derivatives such as poly-N- 

isopropylacrylamide, poly-N-ethylacrylamide 
and copolymers of N-isopropylacrylamide or 
of N-ethylacryl amide and of a vinyl monomer 
corresponding to formula (I) given in Claim 
9, or of a monomer chosen from maleic 
anhydride, itaconic acid, vinylpyrrolidone, 
styrene and its derivatives, 

dimethyldiallyl ammonium chloride, 
vinylacetamide, vinyl ethers and vinyl 
acetate derivatives; and 

polyvinylcaprolactam and copolymers of 
vinylcaprolactam and of a vinyl monomer 
corresponding to formula (I) given in Claim 
9, or of a monomer chosen from maleic 
anhydride, itaconic acid, vinylpyrrolidone, 
styrene and its derivatives, 

dimethyldiallylammonium chloride, 
vinylacetamide, vinyl ethers and vinyl 
acetate derivatives . 
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30, Emulsion according to any one of Claims 23 to 
28, in which the units with an LCST consist of 
polypropylene oxide of formula (PPO) n with n 
being an integer from 10 to 50, or random 

5 copolymers of ethylene oxide (EO) and of 

propylene oxide (PO) , represented by the 
formula : 

(EO) m (PO) n 

10 

in which m is an integer ranging from 1 to 40 
and preferably from 2 to 20, and n is an 
integer ranging from 10 to 60 and preferably 
from 20 to 50. 

15 

31. Emulsion according to Claim 30, in which the 
molar mass of the units with an LCST is from 
500 to 5300 g/mol and preferably from 1500 to 
4000 g/mol. 

20 

32, Emulsion according to Claim 29, in which the 
units with an LCST consist of poly-N- 
isopropylacrylamide or poly-N-ethylacrylamide 
or a copolymer of N-isopropylamide or of N- 

25 ethylacrylamide and of a monomer corresponding 

to formula (I) given in Claim 9, or of a 
monomer chosen from maleic anhydride, itaconic 
acid, vinylpyrrolidone, styrene and its 
derivatives , dimethyldiallylammonium chloride, 

30 vinylacetamide, vinyl alcohol, vinyl acetate, 

vinyl ethers and vinyl acetate derivatives. 

33. Emulsion according to Claim 32, in which the 
molar mass of the units with an LCST is from 
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1000 g/mol to 500 000 g/mol and preferably 
from 2 000 to 50 000 g/mol. 

Emulsion according to any one of Claims 23 to 
28, in which the units with an LCST consist of 
a polyvinylcaprolactam or a copolymer of 
vinylcaprolactam and of a vinyl monomer 
corresponding to formula (1) given in Claim 9, 
or of a monomer chosen from maleic anhydride, 
itaconic acid, vinylpyrrolidone, styrene and 
its derivatives , dimethyldiallyl ammonium 

chloride, vinylacet amide , vinyl alcohol, vinyl 
acetate, vinyl ethers and vinyl acetate 
derivatives . 

Emulsion according to Claim 34, in which the 
molar mass of the units with an LCST is from 
1000 to 500 000 g/mol and preferably from 2000 
to 50 000 g/mol . 

Emulsion according to any one of Claims 23 to 

35, in which the proportion by mass of the 
units with an LCST of the polymer is from 5 to 
70%, preferably from 20 to 65% and better 
still from 30 to 60% relative to the polymer. 

Emulsion according to any one of Claims 23 to 

36, in which the demixing temperature of the 
units with an LCST is from 5 to 40°C for a 
concentration of the units with an LCST in 
water of 1% by mass. 

Emulsion according to any one of Claims 23 to 

37, in which the concentration by mass of 
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polymer in the aqueous phase is less than or 
equal to 5% and preferably from 0.01% to 5%. 

Emulsion according to any one of Claims 23 to 
38, in which the aqueous phase also comprises 
an emulsifying surfactant at a concentration 
not exceeding 1%. 

40. Emulsion according to any one of Claims 23 to 
10 39, also comprising a gelling agent. 

41. Cosmetic use of the foaming composition 
according to any one of Claims 7 to 22, for 
cleansing and/or removing make-up from the 

15 skin, including the scalp, the nails, the 

hair, the eyelashes, the eyebrows, the eyes, 
mucous membranes and semi -mucous membranes, 
and any other area of body or facial skin. 

20 42. Cosmetic use of a cosmetic emulsion according 
to any one of Claims 23 to 40, for treating, 
caring for, protecting and/or making up facial 
skin and/or body skin, mucous membranes 
(lips), the scalp and/or keratin fibres. 

25 

43. Cosmetic process for cleansing and/or removing 
make-up from the skin, the scalp and/or the 
hair, characterized in that the composition of 
the invention is applied to the skin, to the 
30 scalp and/or to the hair, in the presence of 

water, and the foam formed and the soiling 
residues are removed by rinsing with water. 



39. 

5 
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ABSTRACT 



The invention relates t 
compositions containing a 
soluble units and units wi 
cosmetic uses. 



o emulsions and foaming 
polymer comprising water- 
th an LCST, especially for 



According to the invention, a polymer whose units with 
an LCST have in water a demixing temperature of from 5 
to 40°C at a concentration of 1% by mass are used in 
these compositions, to lower the surface tension or 
interface tension of water and to promote the 
production of foam or emulsion . 
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